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1. INTRODUCTION

A prime requirement in the calculation of hypervelocity impact is an
accurate thermodynamic description, or equation of state, of the nteracting
materials through a wide range of pressure and density. This state equation
must describe not only normal-density material and its condition after shock,
but also its expansion and change of phase in cases where the shock energy
has been sufficient to r.elt or v. porize. At high pressures (above about
10 megabars) a useful equation of state can be derived by means of the
Thomas-Fermi statistical theory of the atom. Although this theory gives
poor results at lower pressures because of its incorrect treatment of partial
ionization, considerable low-pressure data are available from shock-wave
experiments. A single equation, valid in both pressure regions and having
a relatively simple format, should be expected to provide an accurate basis
for the solution of hypervelocity impact problems,

For this reason, considerable effort has been devoted, as a prelude
to numerical impact calculations, to formulating from available theoretical
and experimental data a library of metallic equations of state. This report
presents a general equation of state having specific internal energy and
specific volume as independent variables for nine metallic elements in
analytic, tabular, and graphic formm. The elements are W, Cu, Fe, Al,

Be, Ni, Mo, Th, and Ti. Comparisons between Thomas-Fermi theory and
shock-wave experiments are shown in the graphs.

In this report, 'low pressure'' generally means from 0 to about 10
megabars and 'hign pressure'' from 10 to about 1000 megabars. The peak
pressure of impact for a tungsten projectile striking a tungsten target at a
velocity of lO6 cm/sec is nearly 10 megabars and at 107 cm/ sec is approxi-
mately 900 megabars. Consequently, any pressure attainable by present

laboratory techniques is by definition '"low.'" On il e other hand, in the
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shock pressures will certainly exist.

II. LOW-PRESSURE EQUATION OF STATE

In the low-preassure region, explosive shock-wave experiments by

McQueen and Manh,u, by Rice, et al., (2) and by Waleh and Chruthn(”

provide data up to pressures of about 2 megabars. For some metals recent

Soviet experiments by Al'tshuler, et al., (4) have extended the peak pressures

to 4 and 5 megabars., These data agree to within a few per cent with values
extrapolated from McQueen's measurements, and depending upon the
accuracy desired, such extrapolations can be used to extend all McQueen's
experimental Hugoniot limits to 5 megabars. This procedure has been
adopted in formulating all Hugoniot equations in the low-pressure region.

If impact vel9citie| are such that peak shock pressure are below
10 megabars, a Mie-Grineisen equation of state of the following form
adequateiy completes the thermodynamic description of the material:

G
P-PO=V(E-E°). (1)

In this relation Po and Eo are the pressure and specific internal energy at
00 reierence temperature, and G, the Gruneisen coefficiert, is a function

only of the volume. By differentisting Eq. (1), the Grunsisen coefficient

can be defined as

G(V)zv(%g)v=g;(§l;-)v. )

The first expression is particularly useful, as in the present calculations,
since the independent variables are specific internal energy and specific

volume (E, V). Solution of Eq. (2) gives a modified Mie-Griineisen equation
of the form

P=G(V) 3 +1V). (3

.Re!erenccl are listed on page 139,
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This expressicn is equivalent to Eq. (1), except for a funciion of integration

f(V), wlich is determined by substitution nf the Huganiot ore
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- e

T Gnd Indigy
relations into Eq. (3). This procedure is used in Appendix A to d rive a
low-pressure equation of state that is useful from 0 to about 5 megabars.
Equation (3), however, proved to be the m:'st amenable relation for developing

a single equation of state for both low and high pressures,

I1I. HIGH-PRESSURE EQU/ TION OF STATE

The Thomas-Fermi and Thomas-Fermi-Dirac statistical theories of
the atom have been modified extensively for both temperature dependence
and exchange effects in the search foi: an e uation of state for compressed
(5,6, 7)

materials, A very complete descriptic .. of this method given by

Cowan and Ashkin( 8)

includes both temp.rature dependence and exchange
effects, but lacks sufficient computed results. Latter,(q) on the other

hand, has presented a more adequate disp.ay of data, but his calculations
neglect exchange effects and are limited to high temperatures. It is
possible, however, to correct both Thomas-Fermi and Thomas-Fermi-Dirac
low-temperature data by use of the experimental shock-wave measurements
discussed in Section II. As a result, Thomas-Fermi results can then be
used through an extended range of pressure with a greater degree of
confidence.

In the low-pressure region, Eq. (3) is a good equation of state for
solids, but as the energy increases, the assumption that the Griineisen
coefficient is a function only of the volume can no longer be justified, This
is evident from the Thomas-Fermi calculation of the variation of pressure
with energy at constant volume and can also be observed in the behavior
of (PV/E ¢+ 1), which is a qualitative measure of how similar a material is
to an ideal gas at a given temperature (or energy). For shock compressions
less than the asymptotic value, a single-variable representation of G from

Thomas-Fermi results would be quite difficult mathematically as well as
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being 'xceedingly tenuous thermodynamically  Although any pair of thermece-
dynamic variables would prove sufficient. the most convenient for the
precent use are specific internal energy and volume. For completeness,

it can easily be shown that a Grineisen coefticient of two variables G(E, V)
is compatible with Gruneisen's postulates for zero pre: sure. In the
Mie-Griineisen theory for a monatomic solid, the thermal pressure of @

crystal lattice is given by

P = — . (4)

where v is defined as the negative relative variation of the characteristic
temperature (or of the lattice f{requency from 8 = hv/k) with the volume,
i,e., y=-(81n09/8 1InYV). In Eq (4) consider ¥y a function of both energy

and volurne, and then differentiate with respect to energy. This gives

(iﬁ) =z+5?:(zz_> € )
bEL ), VT TV \IT/v T

If the second term on the right-hand side can be neglected, this is equivalent
to Eq. (2) At zero pressure, where the thermal energy is zero (and T = 0),
the equation strictly satisfies Grineisen's postulate that y {or G for bulk
material) is independent of temperature. (10)

The analytic equations of state presented in this report provide a
best-fit extrapolation between Thomas-Fermi-Dirac data(“) at high
pressures {(above 50 megabars) and experimental data at low pressures.
Tl;nele equations are quite sufficient for impact pressures of 0 to about
1000 megabars and are accurate to within 3% to 5% below 5 megabars and
within 10% for all other pressures. As an example, the isentropic expansion
of tungsten that hae be.en shocked to 590 megabarc produces a pressure of
46 megabars at V = Vo according to Thomas-Fermi calculations. The

computed pressure from the tungsten formulation is 49 megabars, an error
of only 6. 5%.

.
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1V, KEUIUNS OF INTERES_T_ ON THE P, V,E SURFACE

The impact interaction for which the equations of state are valid is

limited to an adiabatic process. This is in accordance with the so-called

ballistic rmodel of . impact.(lz) The equationa dn net prawide fur Lot wutanie
heat or energy sources during the compression, or shock, phase of the
interaction, and the subsequent expansion cf material is isentropic. The
compresgion is governed entirely by the Hugoniot conditions, which are
necessarily consistent with conservation of mass, energy, and momentum,
Specifically, the equations of state have not been formulated for strong
isentropic compressions from any source whatever,

The formulation has two independent variables in the form P(E, V),

where E and V are the specific internal energy and specific volume,

respectively. In the P,V plane, the regions of interest are shown in Fig. 1.

For reasons discussed in the previous paragraph, Region I to the left of
the Hugoniot curve (high isentropic compressions), is excluded from the
formulation. Region Il representa the compressed phase of the material

and extendse vertically to shock pressures of about 1000 megabars. Region III
describes material that has been shocked to an energy less than the

sublimation energy and will, therefore, return to zero pressure as a solid.

There is no provision in the formulation for describing material under tension,

as would be indicated by a negative pressure. (A useful numerical procedure

would be to set negative pressures equal to zero). Region IV is the expansion
phase of the material and is reprecsented by an equation different from that

of Region II but continuous in pressure and its derivatives across the change-
of-phase line. This change of phase line is placed conveniently at V = Vo

for energies greater than the sublimation energy. For large specific

volumes, the formulation for Region IV extrapolates to an ideal- gas limit.
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rORKMULATION OF THE EQUATION-OF-STATE DATA

\

The cquation of state presented in this report has the same basi.-

format for 21l metals and differs armnong the various metal: only by choice

ui numierical coustanty, Fer compressed material, there are five constants

used in the formulation, three of which are determined directly from material

properties. The remaining two are then adjusted numerically by an IBM-7090

computer code to arrive at an optimum f{it i the data. The code provides

for computing as many as twenty materials or twenty variations of parameters

during a single run. Two other constants are added for the expansion phase

to ensure proper behavior of the equation. The mathematical expressions

for the equation of state, with limits and constants obtained for each metal
along with their graphic presentation, are given in Appendix B, For each
metal, a Hugoniot curve with five ieentropes and five isoenergy curves are
calculated and listed in tables of pressure (P), normalized volume (V/ VB\,
and specific internal energy (E), which are reproduced for referencrain
Appendix C.gThe analytic equations and a discussion of the choice ofR\

constants for Regions II, 1II, and IV are presented below.

REGION II

The equation of state for Region II has the form

P=fat+ —2 E+A;,z+l?.¢,¢z, (6)
E v
+1
where P = the pressure in megabars,
E = the specific internal energy in megabars-cmslg,
V = 1/p, the specific volume in cm3/g,
n= p/po = VO/V, where Pa is th» normal density, and
B=m-1
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The cunsianes a, b, and A are derived a priori to fit special equation-of-

etate data for each material, EO and B are then adjusted to provide the

best over-all P, V, E surface. The basic form of this e juatio: is P =
G(E, V)Ep + £{(V), which ie a generalization of Eq. !3) with an energy- and

voliume-dependent Grineisen coe:.icient. The volume-dependent terms

equivalent to i(V) are derived from the behavior at low pressures.

At zero pressure on th® Hugoniot curve, which coincides with the
zero-energy reference state, A must be equivalent to pOCZ. In this relation,
C is the speed of sound determined from shock measurements, which give

the shock speed, U-. in terms of the particle velocity, U ; i.e,,

U =C+85U , (7)
8 p

where S is an experimental constant. At U = 0, the shock speed is sonic

and equals the experimental constant C. Although less consiatent, an

alternate value for C is the ''adiabatic sound speed, " CZ = (8P/8p)s, which

is calculated from data of Bridgman( 13) and appropriate thermodynamic

data. For materials undergoing a polymorphic change of phase, the Ua
versus Up relation .of Ey. (7) no longer adequately represents the data, so
the alternative value of C is perhaps preferable. The value of C used in
calculating A should be consistent with the low-pressure data, since the
slope of the Hugoniot curve at zero energy is proportional to (8P/8p)' = CZ.
With a proper choice of C, the Hugoniot curve then has a correct slope at
the zero reierence state,

The Gruneisen coefficient, Go, at zero pressure is used to determine
b from the condition thata + b = GO. The value of a is independently
obtained from the asymptotic Thomas-Fermi value of the variation of

pressure with energy at maximum compression; i. e, , an 23ymptotic

Gruneisen coefficient. At very high energies, this provides a measure of

the ideal-gas-.lik\ behavior of the material. In nearly all cases, a = 0.5,
which gives a fivefold compression for the volume asymptote. The

Hugoriot pressures of all the met3illic elements presented here actually

-— e S
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overshoot the 'true' asymptotic value but then, at high energies, converge
back to it, This true asymptote corresponds to an ideal-gas ratio of
specific heats of 5/3 (like a monatomic gas), which indicates & fourfold
compression under strong shock conditions. This correspondence - ccurs cta
pressure considerably above the 1000-megabar limit intended for the
equations. As a consequence of the overshoot, a value of a of 0. 5 is used
for all metals except thorium and beryllium, which require values of 0. 4

and 0.55, respectively, for an acceptable representation of the data.

REGION 111

In Region III, the energy produced by the shock has been insufficient
to produce a change of phase in the material, and the hydrodynamic processes
remain elastic., In a two-phase (solid, gas) model, material that undergoes

sh.~k and then reaches normal volume (V/V_ =1, E > 0) isentrcpically

with energy less than some characteristic er?ergy E’. will return to zero
pressure and remain solid. This energy, E‘, is defined as the sublimation
point and is determined (at zero preasure) from thermodynamic data of
each material and is equivalent to the total heat at the boiling point. A
more feasonable value might be E; = E' + e Ev' where ¢« is the fraction of
vaporization energy to be added to E. to guarantee a gas-like behavior as
p—~0. In some cases, it is actually advantageous to pick an ¢« somewhat
greater than zero, as will be seen in the fu'lowing diccussion of Region IV.
The form of the equation of state in Region III is, then, identical to
that in Region II. The differences exist only as a consequence of defining
a change of phase of the material. In numerical calculations, the situation
is controlled simply by testing for specific volume between normal and V.
and then determining the energy. If E is greater than E; in this volume
increment, the material is a gas. In this case, the change of phase is
approxiniated as an isoenergy curve, rather than as an iszntrope,with a
zZero-pressure energy equal to E" The error in total energy (i.e., - PdV)

encountered by using this ~pproximation ix very slight and is probably not




.-y -

10

worth the programming effort necessary to correct it. However, the

decision must depend on the intended application.

REGION IV

This region represents the gas phase of the material and has an

equation of state of the form

) B vyt 112
P = aEp + ———EbE-P—— + Ay e p[(V/Vo) ] e a[(V/YO) l]. (8)
—t+ 1
E 2
o"

where a and § are constants controlling the rate of convergence to the ideal
gas. The other constants and variables are defined in the same manner
as in Region II. The exponential factors attenuate the bracketed function
and thus force the second term in the equation to apprcach zero at large
volumes. The remaining aEp term is then equivalent to the ideal-gas form
(v - 1)Ep. In most cases, the choice of a corresponds to ay of 1.5, which

is quite reasonable for real gases.

Across the change-of-phase line at V_, it is desirable that the

0
pressure and its first derivatives be continuvus. It can easily be shcwn

that these conditions are fulfilled for the above formulation. There is a

.difficulty, however, at volumes slightly greater thai. VO' in that the above

equation is not monotonic at low energies and can even go negative before
the exponential attenuation damps the negative term. If, on the other hand,
the change-of-phase energy can be properly chosen, the ill-behaved region
can be excluded from the formulation. In most cases, the boiling-point
energy proved adequate, and in no case was it necessary to add more than

20% of the vaporization energy to obtain an adequate behavior,
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Appendix A

A LOW-PRESSURE EQUATION OF STATE USEFUL
FROM 0 TO 5 MEGABARS

In the Mie-Griineisen equation of state, which is given in the form

P=G(V) Ep + {V), (9)

both volume-dependént terms, G(V) and f{(V), must be evaluated to give a
quantitative thermodynamic description of the material. In addition to

P, V, E data, the Grineisen coefficient, G, can be calculated”)(z)from shock-
wave measurements by use of the Dugdale-MacDonald relation, which gives

G as a function only of the volume, in agreement with Griineisen's original

(10)

postulate. On the other hand, the function of integration, f(V), can be
solved more generally from boundary conditions in the P, V, E surface,
For present purposes, this is accomplished by use of the Rankine-

Hugoniot conservation equations, i.e.,

PoYs “ Py (Y, - Up) ' (10)
P 2 2
0+p°Ul—pH+pH(Ul.Up) . (ll)
P.+P
H 0
EH - Eo = — (Vo - VH) , (12)

where U. is the shock-wave velocity relative to the state ahead of the shock
front and Up is the particle velocity due to the shock, P, p, and E represent
pressure, density, and energy terms, respectively, bejore (subscript 0)

and after (subscript H) the shock. These equations specify the conservation
of mass, momentumm, and energy across a shock interface--the so-called

jump conditions,

11
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For lo.s pressures, an experimental equation of state that accurately

defines the pressure to within a few per cent in terms of the particle velocity,

Up' is given by

P:aU_+pU’. (13)
P " p

By eliminating the velocities butween Eqs. (10), (11), and (13), the Hugoniot

pressure can be written(1) as

Vv

0
PH = - 3 (14)

1BV (1 - —-)

0 v

0
For a zero reference state of EO = PO = 0 at normal density, Eq. {(12) can

be re.written
P P,V
__H P o HO/ v

Eg == (Vo - V) =—5 kl-"o)' (15)

At any pressure on the Hugoniot curve, the equation of state must

be valid and Eq. (9) becomes

PH = G{V) EHp + {(V), (16)

from which the function f(V)can be evaluated by substitution of Eqs.(14) and
(15)into (16). This gives

2
V_oa
§(V) = —2 . (1 -9(2‘—’) vog), (17)
(1 - V)

whereé =1 - V/Vo. The completed equation of state is

Voat
P = G(V)Ep + >

' (l-g‘l’lvoe). (18)

2
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The experimental cunstaints & and B and the Gruneisen coefficient are
characteristic of each material. In recent calculations, G(V) as a linear
function of the volume G = ¢ + uV/Vo has proved quite adequate. Vaiues

ofa, B, ¥, andw are given in Table ! for a few common metals.

Table 1
EQUATION OF STATE CONSTANTS

PO a p
Metal (g/cm3) (g/ cm?-sec) |(g/cm3) | ¥ w

w 19.17 7.68x106 | 24.31 |0.2]1.34
Cu 8.90 3.52x 106 13,32 |0.5]1.5
Ti 8.86 | 4.12x106 12.80 |0.5]0.6
Pb 11. 34 2.30x 106 17.20 |o |2.77
Ni 8.86 4.12x106 12.8 |0.8(1.03

The equation of state is accurate to within a few per cent up to about
5 megabars. Further extrapolation exceeds the experimental limit, but
the equation has been used without excessive error for peak pressures up
to 10 megabars. This has recently been confirmed by comparison with the

generalized equation of state presented in this report.
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Appendix B

EQUATIO:{ OF STATE WITH GRAPHIC PRESENTATION
OF PRESSURE DATA #

The equatinn of state with limits for Regions 1I, lII, and IV is given
below. The constants obtained for each metal are listed in Table 2 and ?
some relevant material properties are listed in Table 3. These are followed
by graphic representations of the computed pr :ssures (Figs. 2 through 21).
Two figures showing the Hugoniot curve and four isentropes are given for )
each metal. In addition, two graphs showing several isoenergy curves are

given for tungsten and copper at volumes greater than V On each Hugoniot

o
curve Thomas-Fermi and shock-wave, check-point data are also shown.
Tabular equation-of-state data are presented in Appendix C.

The formulation is believed to be accurate to within 5% of the Hugoniot

presgure and to within about 8% of the isentrope pressures. All the check

points computed and plotted to date are within these error limits. Perhaps
more significant, however, is the simplicity of the equation, which has

made it very useful for numerical calculations of hypervelocity impact.

EQUATION-OF-STATE FORMULATION FOR REGIONS II AND Iil

P = a+—-——9—— -E—+Au+sz.
E v
+1
2 H
E n 4
° 1
where 1
V/Vo <1 for all E> 0, . (Region II)
and _
VIV SV, for E< 1-:' (Region 11I) .

15
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EQUATION-OF -STATE . 'ORMULATION FOR REGION 1V

2
P=-aEp + ——-—ﬂ——é’E + Ay e-p[(V/Vo)-l) e-a[(V/Vo)-l]

— +1
o'\

where

l<V/V°<V for E> E' |,
and s s

VIV, >V for all E> Q.

0 s
Table 2

EQUATION-OF-STATE CONSTANTS

Eg E,
A B “|(snegabar- (megabar- V.é
Metal .a b (megabar) (meﬂar) cm3/g) a| B cm3/§) (cm3lg_)
w (0.5 1.04] 3.08 2.5 0. 225 1010 0.01135 1.11
Cu 0.5 1.5 1.39 1.1 0. 325 5|5 0.0138 1.18
Fe 0.5 |1.5 1.279 1.05 C. 095 515 0. 0244 1.21
Al 0.5 |1.63]1 0,752 0.65 0. 05 515 0.03 1.1
Be |0.55|0.62| 1.1734 0.55 0.175 5|5 0. 100 1.1
Ti 0.5 |0.60| 1.03 0.5 0. 07 5] 5 0. 035 1.09
Ni |0.5 (1.33 1.912 1.5 0. 09 5|5 2. 0285 1. 11
Mo |0.5 [1.02] 2.713 1. 65 0. 045 S{5 0. 028 1.08
Th |0.4 |0.86] O.531 0.5 0. 025 9] 0.88f 0.02 1.15

"Approximlte values calculated from Eq. (6) with B = 0.

_——— e - -
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Table 3
MATERIAL PROPERTIES

Normal Boiling Characteristic
Density, Point, Energy at BP,
Metal (g/F::Om3) (%ll:) (megaﬂ.:‘:alz?ijcm3 /g)
w 159. 17 5800 0. 011322
Cu 8. 90 2855 0.01380
Fe 7. 86 3160 0. 024106
Al 2.70 2720 0. 62979
Be 1. 845 2750 0. 0895
Ti 4. 51 3550 0. 02609
Ni 8. 86 3110 0.02014
Mo 10. 2 5100 0.02134
Th 11, 68 4500 0. 008787

17
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TRI-SERVICE IMPLEMENTATION OF DOD INSTRUCTIONS

The Dol Instructions lizted on the attiched letter have been implemented
as indicated:

D2y Instruction 5200.20, 29 March 1965 - (Army) AR 70-31, 21 July 1965
(Navy) NAVMAT Inat 4000.17, 9 June 1965
(Alr Force) AFR 31C.2, 12 July 1965

DoD Instruction 5100.36, 29 March 1965 ~ (Army) AR 70--11, £ October 1965
(Navy) SECNAV 3900.24A, L August 196%
(Alr Force) AFR £0-29, 18 Muy 1964 (under
revision)
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Fig. 16--Nickel equation of statc
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Appendix C
TABULAR DATA FOR EQUATIONS OF STATE




) RHOIN
10400 19.1700

: | §
E

v/v0

4 1.6000

? 0.97%0

L) 0.9500

‘ V.9250

Y 0.9000

6 0.87%0

7 C.84%00

. ¢ 0.8250

; K G.8000

H 07750

11 0.7500

‘ 12 0.72%0

13 0.700C

lé 0.6750

l li Omb‘boo

16 D.62%0

L7 0.5000

18 0.%57%0

19 0.5500

20 0.525%0

21 0.5000

22 0.4750

23 0.4500

24 0.425%0

25 0.4000

26 0.3750

27 0.3500

24 0.325

29 0.3000

. 30 02750

31 0.2500

[P U

TUNGSTEN

AMU

3J.0600

PRESSURE (MY}

0.
0.062241
0.17T6165
0.283862
0.407894
0551428
0712414
0.91382)
le 143985
le 417043
l. 743620
24137757
2.618300
3210962
3.9%1460
4. 8903%%
5., 100637
Te 689814
9.819169
12. 736440
16.813756
22.640578
31.113010
4©3.614580
62.314733
90. 766769
135. 188044
207.392063
332.290359
$70.771545

1112.291840

41

HUGONIQT PRESSUKES

as= .5

fmuy

2.4%000

ENERGY (MB-CL /(M)

0.

000005302
0.00022974
0.000%99%28
0.00106388
0.00179782
0.00281069
0.0N417107
Ca00S873% 77
0.CORIL.SS
0.0113640
0.,01%3%14)
0.0206874%7
0.02721803
0.04607227
0.04783209
0.06364T7%
0.08524180
0.11524K4%
g.19776387
0.219211 70
0.3100235%3
0.440632L40
0.69410488
097519135
1.479634%52
2.29192021
3.65126H4S
6.06685%37

10.793]144923
2175844598
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2.

v/vo
3.9509
0.9750
1.0000

l.

V/NO
0.87%0
0.9%000
0.9250
C.9500
0.97%0

« l.oooo

2.

v/VvG
0.8000
0.8250
0.85%500
0.8750
0. 9000
0.92%0
0. 9500
0.9750
1.0000

1

3

TUNGSTEN

ISENTROPE PRESSURES

PRESSURE (mMB)

U.176165
0.082551
¢.000362

TUNGSTEN

ENERGY (MB=CC/GH)

0.00022974
0.00006386
0.00001227

ISENTROPE PRESSURES

PRESSURE (M8)

0.551428
0.411494
0.289136
0.181978
0.087998
0.005472

TUNGSTEN

ENERGY (MB-CC/GM?

0.00179782
0.00117422
0.000721008
0.06041713
0.00024392
0.00018544

ISENTROPE PRESSURES

PRESSURE (MB)

le 143985
0.929¢601
0. 743300
0.530844
0.438958
0.314012
0.2069012
0.110520
0.026399

ENERGY (MB-CC/GM)

€.0059¢6757 -
0.00462215
0.003%3706
0.00267863
0.00201797
0.00153C22
0.00129388
0.00099035
0.00090344
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Pt put pus pus gus Juo
C 0 B R

l.

v/vO
0.7250
0.7500
0.7750
0.8000
0.8250
0.8500
0.8750
0.9000
0.92%0
9.9%00
0.9750
1.0000
1.0250

2.

vV/vO
0.6500
0.6750
0.7000
0.7250
0.7500
0.7750
0.8000
0.8250
0.8500
0.8750
0.9000
0.9250
0.9300
0.9750
1.0000
1.0250
1.0500
1.0750

2

PRESSURE (MB)

3.951460
3.376909
2. 884840
2.461675
2.096389
l. 779972
1.505013
1.265379
1.055968
0.872314
0.711430
0.569689
0.444724
0.334350
0.236698
0.150167
0.073378
0.005142

ENERGY (MB-CC/GHM)

TUNGSTEN
ISENTROPE #RESSURES
PRESSURE (M8)

2137757 0.015331341
1796937 0.01277892
1.502545 0.01063592
le24748) 0.,00885179
1.02%5885 0.00737631
0.83287) 0.00617021
0664372 0.00519904
0.516960 0.G0443316
0.387751 0.00384708
0.274299 0.00341874
0.174526 0.00312901
0.08645% 0.00296127
0.009167 0.00290105%
TUNGSTEN

ISENTROPE PRESSURES

ENERGY (MB-CC/GM)

0.03607227
0.03121367
0.02726472S
0.02377495
0.02081460
0.01829696
0.01616348

0.014364397

0.01285692
0.0116048S
0.01057672
0.00974564
0.00908756
0.00858267
0.0082130%
0.00796320
0.00781956
0.00777024
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L3
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DEwOo»r

18
19
20
21

23
2%
25
26
27
28
29
3¢
M
3z

16
15
36
37
18
19
40
41
42
43
44
4S
46
47
48
49
50

-
[ = ]

v/vO
0.6000
0.6250
0. 6500
0.6750
0. 7000
0. 7250
0. 7500
0.7750
¢. 8000
0.8250
0.8500
0.8750
0.9000
0.9250
0.9500
0.975¢
1.0000

EXPANSION PHAMc -~

1.0000
1.0500
1.1000
1.1500
1.2000
1.2500
1.3000
1.3500
1.4000
1.4500
1.5000
1.6000
1.7000
1. 8000
1.9C00
2.0000
2.1000
2.2000
2.3000
2.4000
2.2800
2,6000
2.7000
2.8000
2.900C
3.0000
3.1000
3.2000
3.3000
3.4000
3.5000
3.6000
3.7000

6

TUNGSTEN

PRESSURE (Md)

[ §
ISENTROPE PRESSURES

ENERGY (MB-CC/GM)

6.100637 0.06364775
$5.2665TY 0.05627985
4.5200S1 0.04993708
3. 898%CS5 0. 064446872
3.365394 0.031974974
2.905205 0.03567538
2506707 0.03215961
2160384 0.02912712
1.858398 0.026%515719
1.594260 0.02427230
1362564 0.02235104
le158782 0.02071282
Je 979108 0.01932387
0.820319 0.0181549¢6
0.679686 0.01718073
0.554880 0.01637911
0.443908 C.01573061
ISENIROPE ABOVE €ESLIM MU =
O0.44350¢8 0.01573081
0.304812 0.01483676
0.265377 C.01413419
0.21461) 0,01352601
0.190596 0.01298113
0. 166958 0.01249867
O 143748 0.01208108
0.122625 0.,01172562
0.104836 0.01142644
0.090768 0.01116710
0.080122 0.01094332
0.066426 0,01056542
0.058530 C.01024229
0.093156 0.00995237
0.04H895 0.00968696
0.G45254 0.00944193
0.0642059 0,00921462
0.03922¢4 0.00900296
0.03%6695 0.00880525
0.034426 0.00862000
0.032382 '0.00844%97
0.030532 0.00828207
0.028852 0.00812735
0.027321 0.00798099
0.025%920 0.0078422%
0.024635% 0.00771051
0.0234513% 0.037585.9
0.022382 0.00746578
0.021354 0.00735184
0.020419 0.00724296
0.019550 0.00713878
0.018741 0.00703897
0.0L79587 0.0069432)

C.
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v

51
52
53
54
S
56
57
5R
59
60
61
6l

64
55
66
67
68
49
10
71

EXPANSION PHASE

i.0000
1.1600
1.2000
. 3000
1.4000
1.5000
1. 6000
1. 7000
1.8000
19000
2.0000
2.1000
2.2000
2.3000
2.4000
2.35000
2. 6000
2. 7000
2.8000
249009
3. 0000

TUNGSTEN

0.443908
0.208172¢
0.238245
0.189317
0.143%223
0.114782
0.,098702
0.089828
0.084002
0.079398
0.075396
0.071801
0.068536
0.06%556
0.0625925
0.060312
0.U57992
0.0550844
0.053850
0.051993
€.050240

ISOENERGY ABOVE ESLIM

0.91573081
0.015730861
0.21573081
0.01%73081
0.01%573081
0.01573081
0.015730481
0.01573081
0.01573081
0. 01572041
0.01573081
0.01573081
0.01573081
0.01573081
0.01573081
0.01573081
0.01573081
0.01573081
0.01573081
0.01573081
0.015730381




e
-

1.0000

; 20 1.0500
}i 21 1.1000
S 22 1.1500
| 23 1.2000
- 24 1.2500
; 26 1.3500
o 27 1.4000
; 28 1.4%00
o 29 1.5000
- E 14] 1.6000
b 31 1.7000
L 32 1.8000
P 33 1.9000
v 34 2.0000
L 35 2-.100C
, 36 2.2000
o )7 2.3000
o 38 2.4000
- 39 2.5000
Y 40 2.5000
L 41 2.7000
L 42 2.8000
L 43 2.9000
i 44 3.0000
b 45 3.1000
L 46 3.2000
¢ 47 3.3000

‘ 43 3.4000
¢ 49 3.5000
50 3.6000

0.606097
Qe ©46404
0.365926
0.315280
0.273500
0.234738
0.199204
0.168424
Vel43328
0.123881
0.109341
0.090780
0.080073
0.072749
0.066925
0.061943
0.057569
0.053689
0.050227
0.047122
0.064324
0.041792
0.039492
0.037396
0.035479
.0.033720
0.032102
0.030609
0.029229
0.027949
0.026760
0.025653

EXPANSICN PHASE -~ ISENTRCPE ABOVE ESLIM BML =

0.02183490
0.020%43G4
0.0194898i
0.01 858580
0.01779596
0.01711316
0.0165325%2
0.01 604377
0.01%63210
0.01528124
0.01497622
0.01446092
0.0).401925
0.01362257
0.01325932
©.01292393
0.01261279
0.01232308
C.01205245
0.01179890
0.01156069
0.01133634
0.01112456
0.01092422
0.01073433
0.01055399
0.0103824¢
0.01021902
0.01006306
0.00991403
0.00977142
0.0096348¢C

; TUNGSTEN i
i 1. 3 ISENTROPE PRESSURES _ ]
; V/VO PRESSURE (MB) ENERGY (MB—=CC/GM)
; 1 0.5750 7.689814 0.085241 80
' 2 0.6000 6.627786 0.07594578 :
3 0.6250 5.727742 0.06792190
4 0.6500 4960719 0.06097931
5 0.6750 4.303711 0.05496072
! 6 0.7000 3.738297 0.04973555
s 7 0.7250 3.249599 0.045194 75
8 0.7500 2.825521 0.04124671
9 0.7750 2-456159 0.03781405
q 10 0.8000 2.133348 0.03483108 |
g 11 0.8250 1.850323 0.03224178 ?
o 12 0.8500 1.601445 0.02999118
- 13 0.8750 1.381987 0.02805500
: 14 0.9000 1.187971 0.02638861
y 15 0.9250 1.016030 0.02495615
: 16 0.9%00 0.863305 0.02373482 ,
: 17 0.97%0 0.727357 0.02270122 i
‘ 19 1.0000 0.606097 0.02183490

0.
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—

TUNGSTEN

EXPANSION PHASE -~ ISOENERGY ABOVE ESLIM

1. 0000
11000
1. 2000
1. 3000
1.4000
1.3000
1.6000
1. 7000
1.8000
1.9000
2.0000
2,1000
2.2000
2.3000
2.4000
2. %000
2. 6000
2.7000
2. 8000
2.9000
3.0000

0.606097
0.4173512
0.341192
0.2633563
0.198982
0.1358810
C.136681
0.1264591
0.116%76
0.110203
0.104651
0.099662
0.095131
0.090995%
0.087203
0.083715
0.008049%
0.077314
0.074740
0.072168
0.069762

0.02183490
0.02183490
0.02183490
0.02183490
0.02183490
0.02183490
0.02183490
0.02183490
0.02183490
0.02183490
0.02183490
0.02183490
0.02183490
0.02183490
0.02183490
0.02183490
0.02183490
0.02183490
0.02183490
0.02183490
0.02183490



ey oy g L.

Li 1.

§
t v/VO

; 1 0.4250
| 2 0.4500
: 3 0»5750
i s 0.5000
' ; 5 0.%250
; 6 0.5500
i g 0.5750
| H 0.6000
o 2) 0.6250
; : 10 0.6500
‘ i li 0.6750
' 12 0.7000
13 " 0.7250
14 0.7500
15 0.7750
16 ~ 0.8000
g 17 0.8250
j : . 18 0.8500
! ! 19 0.8750
v 20 0.9000
; | 21 0.9250
! 22 0.9500
Co 23 0.9750
i 24 1.0000

|

i

g - 25 1.0000
! 26 1.0%00
N 27 1.1000
| 24 1.1500
: 29 1.2000
; 30 1.2500
| 31 1.3000
; 12 1.3500
: 3 1.4000
i 14 1.4500
i 1% 1.5000
5 16 1.6000
; 37 1.7000
; 38 1.8000
oo 39 1.9009
co 40 2.0000
X 41 2.1000
) ' 62 212000
, 43 2.3000
§ 44 2.4000
| 45 2.5000
46 2.6000

47 2.7000

! 48 2. 8000
! 49 Z2.9000
~ 50 3.0000

&

1SENTRNPF

TUNGSTEN

Pi ESSURE (MB)

43.614580
371.598271
32.655945
28.%54115
235.118348
22.216413
19.746739
17.6303%9
15.805208
14.222012
12.84]288
11.631132
10.565555
9.623237
8.786564
8.040894
7.373982
6,775531
60236838
5.750507
5.310227
4.910591
4.5456942
4.215257

4.215257
3.6412i2
3.146736
2.705637
2.313871
1.975523
1.693901
1467935
1.292080
lel®7922
1.0546150
0«91£505
0.824302
0.753269
0.5694050
0.642563
0.597218
0.55697%
0.521059
0.4880843
0.45981%
0.433550
0.409693
0.387947
0.368058
0.349812

PRECSURES

ENERGY (MB-CC/GM)

0.654104088
0.60145%5042
0.55%87509
0.5161476:9
0.48129798
0.45055237
0423247130
0.39899535
0.377259684
0.35773585
0.24013572
0.32421783
0.30977800
0.29664261
0.20466322
0.27371225
0.2636795%5
0.25446957
0. 24599905
0.23819519
0. 23099405
0.22433933
0.21818122
0.21247555

f : EXPANSION PHASE - ISENTROPE ABOVE ESLIM BMU =

0. 21247555
0.20229216
0.19340187
0.18572829
0.17915191
0.17354311
0.168756 34
0.16464038
0.16105254
0157864952
0154992568
0.14992077
0.14541481)
0.14131704
0.13755193
0.13407308
0.13084539
0.12783998
0.12503245
Ue 12240204
0.1199308¢
0.11760G350
0.11540651
0.11332817
0.11135817
0.10948744

0.

_Mm -




ST

R

P

W ey

T RRTT

e - ——— A S % Y TPRTOY

51

53
54
S5

57
58
%9
60
61
62
63
04
65
66
&7
68
69
10
71

EXPANSION PHASE

1.0000
1.1000
1.2000
1.3000
1.4000
1.5000
1.6000
1.7000
1.8000
1.9000
2.0000
2.1000
2.2000
2.3000
2.4000
2.5000
2.6000
2.7000
2.8000
2. 7000
3.0000

TUNGSTEN

= JSOENERGY AHOVE ESLIM

4,21%25%7
3.384498
2.653306
2.062556
1.665728
le431337
1.293951
1.2029%4
1.132395
1.072037
1.018309
0.969801
0.925718
0.885469
0.848574
0.814631
0.783299
0.754288
0.727349
0.702264
0.678859

0.21247555
0.21247555
0.21247555
0.21247555
0.21247555
0.212475%5
0.21247555
0.21247555
0.21247555
0.21247555
0.21247555
0.212417555
0.21247555
0.21247555
0.21247555
0.21247%%%
0.21247555
0.2124755%5%
0.21247555
021247555
0.21247555
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LY i o

OO NP WA

1.

v/vo
0.2750
0.3000
0.32%0
0.3500
0.37%0
0.4000
0.4250
0.4500
0.4750
0.5000
C.5250
0.5500
0.5750
0.6000
0.6250
0.6500
0.6750
0.7000
0.7250
0.7500
0.7750
0.8000
0.8250
0.8500
0.8750
0.9000
0.9250
0.9500
0.9750
1.0000

EXPANSION PHASE - ISENTROPE ABOVE ESLIM

1.0000
1.0500
1.1000
1.1500
1.2000
1.2500
1.3000
1.3500
1.4000
1.4500
1.5000
1.6000
1.7000
1.8000
1.9000
2.0000
2.1000
2.2000
2.3000
2.4000

;EpNGSTEN

1 SENTROPE

PRESSURE (MB)

570.771R4R
477.262550
405.570992
3649.393299
304.54153]
268.148048
238.197260
213.239787
192.212137
174.320061
158.960687
145.669783
134.085337
123.921545
114.95%0390
106.988149
99.88%429
93.519733
87.789838
82.611491
T7.914101
73.638145
69.733148
66.156064
62.870002
59.843168
$7.048132
54.460949
52.060800
49.829442

49.829442
45.774699
42.159921
38.930805
36.057096
33.514174
31.276743
29.310456
27.579730
26.048122
24.682021
22.337837
20.376935
18.698579
17.241633
15.965149
14.838840C
13.839001
12.944598
12.140136

PRESSURES

ENERGY (MB~(CC/GM)

A s mnm-
!'.!. *FIaAATYYL D

10.11719143
9.5467224)
9.058171556
8.63452446
8.26316988
7.73459272
T.641468064
T.37807053
7.13985562
6.92317396
6.72505897
6.54307401
6.37519878
621974349
6.07528353
5.94060916
5.81468600
5.69662422
5.58565384
5.48110509
5.3823%229
5.28900105
5.20047760
5.11641985
5.03647035
4.96031004
4.88765311
“.81824285
4.75184792

AML =

4.75184792
4.62742585
4%.5129%99¢
4.4073996%
4.30978853
4€.21923143
4£.13489544
4.05602515
3.98195646
3.91212237
3.84604901
3.7239322)
3.61288372
3.51123506
3.41770822
3.33127263
3.25107533
3.17640075
3.10664320
3.04128605

0.
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51
92
33
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
10
71

TUNGSTEN

CAFANSIUN PHAME ~ ISDENERGY AROVE ESLIM

2.8000
2.9000
3.0000

49.829442
44.2473413
39.593%528
35.828052
32.8%2200
30.470%92
28.49584)
26.798717
25.304849
23.972018
22.773257
21.688794
20.702938
19.8028310
18.977693
18.218585
1T.517870
16.869060
16.266594
15.705677
15.182154

£.75184792
4.75184792
4.75184792
4.75184792
4.75184792
4.75104792
4.75184792
4.75184792
4.75184792
4.75184792
4.75184792
4.75184792
4.75184792
4.75184792
4.75184792
4.75184792
475184792
475184792
4.75184792
4.75184792
4,715184792

5]

1
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52

e —

COPPER |

J

AC = § W = 5 a= .5 1

{

LG RHCIN AMU KU ESUB0 p

1.5000 8.9000 1.3900 1.1000 0e32%000¢
3 HUGONIOY PRESSURES 1
vV/VO PRESSURE (MH) ENEKGY (MB-CC/GM)

1 1.0000 0. 0. p
2 0.9750 0.037320 0.00C05241

3 0.9500 0.0R0436 0.00022594 '
4 0.9250 0.130504 0.00054988
5 0.9000 0.188981 0.00106169
6 0.8750 0.257720 C.0V1809483

v 0.84%00 0.33911C 0.00285766 ;
8 0.8250 Ge436267 0.00428914
9 0.8C0C Ce5%3327 0.00621715
e 0.77%0 0.6Y5860 G.00879606
‘LI (Y 7"00 0.“’[5“? 0.01225(3'?0
12 Ce7260 1.07115¢ Ce0l6RSTOH
13 C. 7000 1.370141 0.02309226
14 0.61%0 1.73134% 0.03161162

15 0.6500 2.209351 0.04344229 4{
16 0.6250 2.8%58016 0.06021101

17 0.6000 3.763189 0.084%6603 1

14 0.5750 5.063513 0.12089848 |

13 0.5500 6.980877 0.17648283 i

20 0.5250 9.855014 026298491 |

21 0.5000 14.166200 0.39792693 ‘
22 0.4750 20.544153 0.60593705%
23 0.4500 29.817452 0.92132569
24 0.425%50 43.181533 1.39490896
2% 0.4000 62.534923 2.10791859
26 0.3750 91.087672 3.19830281
27 0.3500 134.570353 4.9140855]

28 0.3250 203.942570 T.73377669 |

29 0.3000 322.310871 12.67514586 ‘
10 0.2750 546.041351 22.24044657
31 0.2500 1050.198792 44 ,24994564

— & a




tn
in

COPPER
' 4. 1 ISENTROPE  PRESSURES
vV/VO PRESSURE [MA) ENERGY (MB-CC/GM)
1 0.9250 0.130504 0.00054988
2 0. 9500 0.080999 0.00025598
3 0.9750 0.0318035 0.00009154
. : 4 1.0000 0.000703 0.00003952
N COPPER
N g I —
3. 1 ISENTRCPE  PRESSURES
V/VO PRESSURE (MB) ENERGY (MB-CC/GM)
. 1 0.8750 0.257720 0.00180983
; 2 0.9000 0.191377 0.00118332
: 3 0.92%50 0.133963 0.00073005
a , 4 0.9500 0.084165 0.00042682
! ] 5 0.9750 0.040994 0.00025374
; , 6 1.0000 0.003447 0.00019372
1
S EE
| ~ COPPER
: | 4e 2 ISENTROPE PRESSURES
PE V/VO PRESSURE (MB) ENERGY (MB-CC/GM)
Bt 1 0.8250 0.436267 0.00428914
; , 2 0.8500 0.346126 0.00319610
3 - 3 0.8750 0.268387 0.00233800
! 4 0.9000 0.201202 0.001682 5
: s 0.9250 0.143029 0.001206298
: 6 0.9500 0.09257% 0.00087526
! 7 0.97%0 0.0481752 0.00067955
; 8 1.0000 0.010640 0.00259855
4




54

- v———

1.

v/v0
0.72%0
0.7500
0.77%0
0.8000
0.8250
0.8500
0.8750
0.9000
0.9250
0.95900
0.9750
1.0000
1.0250

s gt g
WNOLCDNPNE WN -

4.

P V/VO
0.62%0
0.6500
0.6750
0.7000
0.7250
0.7500
0.7750
0.8000
0.8250
0.8500
0.8750
0.9000
0.9250

14 0.9500
: 15 0.9750
L 16 i.0000
: 17 1.0250
18 1.0500
19 1.0750
20 11000
21 1,1250
22 1.1500

pu
COBDACO VL WN -~

_,_.
— gun
N

? 1 ecuTanns

PRESSURE (MB)

RS R | Bt ...

ENERGY (MB-CC/GM)

1.091152 0.01685768
0.513175 0.01405453
0.761014 0.0117131%
0.630495 0.00976724
0.518206 0.00816108
0.421335 0.00664761
04337557 0.00578700
0.264939 0.00494530
0.201864 0.00429357
0. 146976 0.00380699
0.099133 0.00346425
0.057368 0.00324699
0.020859 0.00313935
COPPER .
4 ISENTROPE PRESSURES
PRESSURE (M8) ENERGY (MB-CC/GM)
2.858016 0.06021101
2.443517 0.05279467
2.092945 0.04644755
1. 794971 0.04100711
1.540550 0.03633%12
1.322406 0.03233213
1.134643 0.02889302
0.972452 0.02594359
0.831887 0.02341790
0.709691 0.02126002
0.503162 0.01942236
0.510045 0.01786423
0.428451 0.01655077
0.356791 0.01545193
0.293722 0.01454180
0.238101 0.01379792
0.188958 0.01320080
0.145463 0.01273347
0.106902 0.01238110
0.072663 0.01213074
0.042217 0.01197101
0.015105 0.01189194
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C.9750
1.0000

ENERGY (MB-CCIGM)

" COPPER
ISENTROPE PRESSURES
PRESSURE (MB;
5.063513 0.12089848
*.35581> 0.10772254
3.760842 0.09436607
3.257617 0.08654408
2.829630 0.07802372
2.463773 0.07061332
2.149551 0.06415409
1.878498 0.058%51343
1.643738 0.05358095
1.439644 0.04926249
le261589 C.04547895
1. 105741 0.04216291
0.968912 0.03925669
0.864B8437 0.03671081
0.742073 0.03448267
0.647930 0.032535138
0.564404 0.03083701
0.490129 0.02935972

EXPANSION PHASE - ISENTROPS ABOVE ESLIM BMU =

1.0000
1.0500
1.1000
1. 1500
1.2000
1.2500
1.3000
1. 3500
1.4000
1. 4500
1.5000
1.6000
1. 7000
1.8000
l.9000
2.0000
2.1000
2.2000
2.3000
2.4000
2.5000
2.6000
2.T7000
2.8000
2.9000
3.0000
3.1000
3.2000
3.3000
3.4000
3.5000
3.6000

0.490129
0.373848
0.293222
0.237315
0.197340
0.167394
0.143772
0.124306
0.107817
C.093701
0.081648
0.062861
a.050272
0.042163
0.036923
0.033338
0.030656
0.028477
0.026605
0.024951
0.023467
0.022126
0.020908
0.019798
0.018782
0.017852
0.016995
0.0L4205
0.01%5474
0.014797
0.014167
0.0133%01

0.02935972
0.02698328
0.0250697)
0.02353276
0.02226164
0.02118663
0.02026460
0.0L946828
0.01877902
0.01318234
0.01766562
0.01679040
0.01612398
0.01559129
0.01514160
0.01474514
0.01438522
0.0L405317
0.01374404
0.01345476
0.01318309
0.01292724
0.01268575
0.01245729
0.01224075
0.01203511
0.01183949
0.01165312
0.01147527
0.01130532
0.01114272
0.01098692

0.

e MR e i ........ .

-



56

-
PR

52
%3
56
55
56
27
58
29
YA
61
62
63
64
65
66
67
68
69
10
71

EXPANSION PHASE ~

10000
1.1000
1.2000
1.3000
1.4000
1.5000
1. 6000
l1.7000
1.8000
1.9000
2.0000
21000
2.2000
2.3000
2.4000
2.5000
2.6000
2.7000
2.8000
2.9000
3.0000

COPPER

0.490129
0.351412
0.275735
0.221847
0.176045
0138422
0.110255
0.091139
0.078989
0.0T1346
0.066264
0.062522
0.059478
0.056829
0.054444
0.052262
0.050251
0.048389
0. 046661
0.045052
0.043550

ISOENERGY AGOVE ESLIM

0.,02935972
0.02935972
0.02935972
0.02935972
0.02935972
0.02935972
0.02935972
0.029135972
0.029359712
0.02935972
0.02935972
0.9291315972
0.029135972
0.029359712
0.02953972
0.02935972
0.02935972
0.02935972
0.029135972
0.02935972
0.02935972

PN e R N 1



fa. 0w

V/VO
i G.3230
2 0.5500
3 0.5°50
4 0.6100
S D.6/50
6 0.6500
_ 7 0.6750
* A 0.7000
' 9 0.7250
! 10 0. 7500
: 11 0.77%0
: 12 0.8000
t 13 0.8250
5 14 0.8500
( 15 0.8750
: 16 0. 9000
: 17 0.9250
: 18 0.9500
i 19 0.9750
1 20 1.0000

1 ' EXPANSION PHASE -
o 21 1.0000
- 22 1.0500
[ 23 1.1000
i 24 1.1500
1 25 1.2000
o 26 1.2500
; 27 1.3000
! 28 1.3500
! 29 1.4000
g 30 1.4500
; 31 1.5000
‘ 32 1.6000
l 33 1.7000
- 34 1. 8000
“« 35 1.5000
| 36 2.0000
4 37 2.1000
X 38 2.2000
! 39 2.3000
' 40 Z. 4000
41 2.5000
: 42 2.6000
; 43 2.7060
( ) 4k 2.8000
! 45 2.9000
46 3.0000
&7 3. 100C
48 21,2000
49 3.3000
; 50 1.4000

TAE utTwiive

ORESSURE (MB)

Y.HB2ULY
8.511485
T-3R89441
b.445495
5.646054
4.964926
4,381041
3.8781139
J.442812
3.064281
2.733752
2.444008
2.189084
1.964023
1.764683
1.587589
1.429803
1.288839
1.162579
1.049¢12

ISENTROPC ABOVE ESLIM

1.049212
0.859986
0.710859
0.5927¢64
0.497566
0.419534
0.354776
0.,300693
0.255524
0.217998
0.187104
Ce141552
04112678
0.094713
0.08324¢
0.075764
N.069401
0.064506
0.060280
$.056535
0.053173
0.050135
0.047376
0.064861
0.0425¢41
0.040451
0.038510
0.036719
0.035063
C.033528

s L v

ENERGY [MB-CL/CM)

U.26298491
0.23730011
0.21505599
U:19569649
0.1787712217
0.16391722
0.15083061
0.13926%67
0.1290090%
0.11989319
0.11176%68
0.10451441
0.09802170
0.09220112
0.08697492
0.08227600
0.07804622
0.07%23501
0.070794823
0.06769728

8MU =

0.06769728
0.06238450
0.05787004
0.05410001
0.05092953
0.04825169
0.04598523
0.04406551
0.06243849
0.04105728
0.03988039
0.03794948
0.03.,48377
0.03%30405
G.03%29938
0.03340722
0.03259428
0.031842481
0.C38L4267
0.03048728
0.029871172
0.029292C .
0.02822714
C.02T73646
0.02727051
0.028632727
0.0264049%
0.02600197
0.02%61689

0.
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EXPANSI‘ N PHASE -

1.0000
1.1000
1.2000
1.3000
1,4000
1.5000
1.6000
1.7000
1.8000
1.9000
2.0000
2.1960
2.2000C
2.3000
2.4000
2.5000
2.6000
2.71000
2.8000
2.9000
3.0000

COPPER

1.049212
N0.825164
0.65%5602
0.513958
0.397400
Ge307474
0.244890
0.204353
0.179121
0.163157
0.15225%6
0.143976
0.1374684
0.131019
0.125531
0.120%03
0.115867
D..11575
0-.107390
0.103880
C.100418

ISOENERGY ABOVE ESLIM

0.067697:8
0.06T69728
0.067¢69728
0.06769728
0.06769728
0.06769728
0.06769728
0.06769728
0.06769748
0.06769728
U.067G9728
0.00769728
0.06769728
0.26769728
0.06769728
0.06769728
0.06T49728
0.06169720
0.06T76%728
0.08769728
0,06769728
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3.

v/vu
C.4250
0.4500
0.4750
3.5000
0.52%0
0.5500
J.57%0
0.6000
0.6250
0.6%00
C.6750
0. 7000
0.7250
0.7500
0.7750
0.8000
0.8250
0. 8500
0.8750
0.9000
0.9250
0.9%00
0.9750
1.0000

EXPANSION PHASE

1.0000
1.0500
1.1000
1.1500
1.2000
1.2500
1.3000
1.3500
1.4000
1.4500
1.5000
1. 6000
1.7000
1.£200
1.9000
2.0009
2.19200
2.2000
2.3000
2.4000
2.5000
2.6000
2. 7000
Z2.B000
2.9000
3.0000

4

[SENTROPE

PRESSURE (MB)
43.181531%
37.176691
32.266514
28.208096
24.821124
21.969724
19.5500%0
17.481928
15.702427
14.161935
12.820831
11. 4647218
10.615207

9.703627
8.895042
B8.174999
7.531446
6.95427C
6.434944
5.966239
5.542001
5.156962
4.806596
4.487001

PRESSURES

EHE2GY (MB-CL/GM)

1.32490896
1.28270882
1.18568957
1.10115655
1.026%9797
0.96153835
0.90343348
0..5159396
0.80512872
0.76330271
0.72550487
0.69122352
0.66002738
0.6315506¢
0.60548133
0.581%5182
0.55953148
0.53922061
0.520445%50
0.50305443
0-48691438
0.47190829
0.457393276
0.44489620

- ISENTROPE ABOVE ESLIM BMU =

4.487001
3.912744
3.40%947
2.957557
2.56543%
24224654
1.931316
1.681755
1.471997
1.2971772
115450
0.963370
G.8C4300
0.710245
0.06425430
0.590167
0.546782
0.509375
C.476363
0.446867
0.420321
0.3963)9
0.374501
0.350623%
0.3306443
0.319764

U.44489620
0.42137198
0.40077291
0.38284780
0.36727960
0.35377502
0.34206044
0.33188094
0.32300149
0.31520908

. 0.30831480

0.29564405
0.285691529
0.27846689
0.27090411}
0.26400176
0.25762989
0.25170764
0.26617861
D.264099924
0.23613365
0.23155124
0.22722555%
0.22313348
0.21925474
0.21%57141

"

- (NN & S -

———— . &
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6HO

COPFHER

EXPANSION PHASE - [ISOENERGY ABUVE ESLIM

1.0000
1.1000
1.2000
1.3000
1.4000
1.5000
1. 6000
1.7000
1.8000
1.9000
2.0000
2.1000
2.2000
2.3000
2.4000
2.5000
2.6000
2.7000
2.8000
2.9000
3.0000

4.487001
3.660392
2.943386
2.356406
1.907551
1.587007
1369301
1.223921
l.124167
1.051032
0.99235%52
0943697
0.900167
0.860844
0.824927
0.791918
0.761458
0.733255
0-707067
0.682686
0659929

Ve 44489620
0.44489620
0,44459620
0-'104 48qro?0
0.44489620
0.44489520
0.44489620
Ne44489620
0.44489620
0.44482620
0.44%89520
C. 44489420
0.444895620
0.44489620
0.44489620
0.44689620
0.44483620
0.44489620
0.44489620
0.44459620
0.44489620

o~

.o




e e e

o B S £
C ‘;"‘ﬁ

O DO P A

4

V/vQ
0.2750
0.3000
0.3250
0.3500
0.37%0
0.4000
0.4250
0.4500
0.4750
0.5000
0.5250
0.5500
0.5750
0.6000
0.6250
0.6500
0.6750
Q.7000

« 7250
0-7500
0.7T750
0.8000
0.8250C
0.8500
0.8750
0.9000
0.9250
0.9500
0.9750
1.00C0

b

‘,:
.

ISENTROPE

PRESSURE (K3)

546.04135])
455.474777
386.3751%56
332.445068
289.530212
254.08035489
226.283%063
202.572466
182.620649
165.664862
151.123608
138.5%0524
127-.598334
117.593672
109.513790
101.9286131
95.291087
89.279790
83.868745
78.976109
74.541080
70.501372
66.811301
63.420227
60.323345
57.460693
54.916342
52.367851
5C.0%85533
4T7.982234

PRESSURES

ENERGY (MB~CC/GM)

22.24044657
20.B49740694
19.67842436
18,.67674374
17.00897260
17.048794565
16.37641764
15.7766374¢
1%5.23768497
14.75014150
14. 30652547
13.900715231
13.5278334¢
12,18363893
12.86471915
12.56816924
12.29152465
12,03268003
11.73982544
11.56136576
11.34603012
£1.14253902
10.94987810
10, 76712608
10.59346724
10.42817:93
10.27060485
10.12017417
9,97636294
9.83870184

EXPAMSION PHASE ~ ISENTROPE ABUVE ESLIM BMU =

1.0000
1.0500
1.1000
1.1500
1.2000
1.2500
1.3900
1.3500
- 1« 4000
1.4560
1.5000
1.6000
1.7000
1.8C2%0
1.9000
2.0000
2.13000
2.2000
2.3000
2.4000

47.982234
44. 142889
40.736135
37700659
35,.009181
32.605287
30.461456
28.547743
26.83699%5
25.304453
23.9274606
21.563622
19.5807401
17.957978
16.%542865
15.3112760
14.229287
13.26%800
12.413895
11.646315

9.83870184
9.5804530%
3.34256208
9.12268G31
8.91882718
8.72925401
8.55241191
8.38692904
8.23159266
8.08533549
7.94722283
7.69282132
T.46238732
7-25198895
7.05865407
6.38008070
6.T714643212
6.56020242
6.416113144
6.28114945

0.

Gl




st~
£

®
‘;E"

Ko

82

51
52
a,}
54
55
56
57
; 58
: 59
60
61

i (7% ]
! b4
65
66
67
64
&9
: 70
71

TRA, i
e R R

T T T L e

COPPRER

EXPANS{ON PHASE - ISDENERGY ARUVE ESLIM

1.0060
l.1000
1.2000
1.3000
1.4000
1.5000
1.6000
l.7000
1.8000
1.9000
2.0000
2.1000
2.2000
2.3000
2.4000
2.5C600
2.6000
2.7000
2.8000
2.9000
3.7000

©7.902234
42.747500
38.425020
34.868076
31.947559
29.54024)
27.532465
25.828103
24.353015
23.054089
21.B94705
é0.849767
19.901312
19.035825
18.242610
17.512893
16.839317
16.215638
15.636509
15.097319
14.594075

9.83870184
9.838701H4
9.83870184
9.£3870184
9.83870184
?.83870i84
9.8387018+4
9.83870184
9.83870184
9.83870184
9.83870184
9.83870184
9.83870184
9.83870184
7.8387018¢
9.8387018¢
9.83870184
9.83870184
9.83870184
9.81R70] 84
9.838710184

P 5 AR -1 H ik,




RS

1T T

AC = 5

rG
1.%000

CRBNOCO NP WN~-

WC = 9

RHOIN
7.8600

v/vo

1.0000
0.9750
0.9500
0.9250
0.9000
0.8750
0.8500
0.8250
0.8000
0.7750
0.7500
0.7250
0.7000
C.57350
0.6500
0.6250
0.6000
0.5750
0.5500
0.5250
0.5%5000
0.4750
0-4500
0.4250
0.4000
0-.3750
0.3500
0.3250
2.3000
0.2750
0.2500
0.2250
0.2000

IRON

ANy

1.279¢

FUGONIOT PRESSURES
PRESSURE (MBR)

0.
0.0342366
C.074119
0.120324
0.17430%
0.237721
0.312662
0.401792
¢.508524
0.637273
0.793797
0.9856%7
1.222849
1.518667
1.890860
2363202
2.967619
3.747135
4.760102
6.086581
T.838427
10.175815%
13.335111
17.677354
23.776140
32.585891
45.787696
66.568596
101.609269
167.140163
313.423588
157.126618

61971.000000

ams

1.05%00

ENERGY (MB-CC/GM)

G.

0.00005465
0.00023574
0.00057406
0.00119881
0.00189027
0.00298341
0.00447287
0.0064697¢
0.00912127
0.01262400
0.01724271
0.02323681
0.03139737
0.04209929
0.05637407
0.07551192
0.12130612
0.13626245
0.18391385
0.2493138:
C-3398411!2
0.464655919
0.66059527
0.90748618
1.29555854
1.89325702
2.85838413
4.52458549
T.70842577

14.95341432
39.29854536
_223.150060000

63

ESUBO
0.09%000G

e
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Y -

v/vo
0.8750
G.9000
0.9250
0.9500
0.9750
1.0000

5.

v/vo
0.7250
0.7500
0.7750
0.8000
0.8250
0.8500
0.8750
0.9000
0.9250
C. 9500
¢. 9750
1. 0000
1.0250

1

2

THON

_——————

ISENTROPE

PRESHURE (MB)

Q.27
Oo- l 7()‘! G4
0.123502
0.077586
0.037762
0.003189

IRQN

ISENTROPE

PRESSURE (MB)

0.985657
0.826535
U.6H8983y
0.572098
0.470442
0.342488
0.306244
0.240037
0.182457
0.132307
0.08857}
0.050382
0.016995

PRESSURES

ENERGY (MB-CC/GM)

G.00189027
G.0012359y
0.00076276
0.00044630
0.00026578
0.00020318

PRESSURES

ENERGY (MB-CC/GM)

0.01724271
0.01437287
0.01197158
0.00997337
0.00832280
0.06697269
0.00588284
0.00901877
0.Mu435094
0.0038%390
0.00350571
0.00328741
0.00318261

4




e e e e e
m—— T

1hon

- 3 ESEnTrger PRESSUILS

-— b
N-*OCINDU‘.L'LNN—

V/vu PRESSURE  (Mus ENLRGY iMB-CC/GM)
0.5750 1695687 0.09v86112
06000 3.18722¢ 0. 06896489
0.6250 2.75H4320 0.07954752
06500 2.393060 0.0113863¢4
De6750 2.0480367 0.06u2970y¢
0.7000 1. 811414 0.05813012
0.7250 1.579075 0.05275634
0.7500 1.37755¢9 0. 04806959
0.7750 1.202130 0.D4397995
0.8000 1.068886 0. 040811010
0.8250 0.914595 0.03729795
0.8500 0.7965%62 0.03458476
0.8750 0.69253) 0.03222363
0.9000 0.600601 0.0301732¢0
0.9250 0.519164 0.026839771
0.9500 0.Lu46853 0. 02686605
0.9750 0.382503 0.02555115
1.0000 0.325115 0.02642937

“XPATTTON PHASE -

1.0000
1.0500
1.1000
1.1500
1.2000
1.2500
1.3000
1.3500
1.4000
14500
1.5000
1.6000
1.7G00
1.8000
1.9000
2.0000
2.1000
2.2000
2.3000
2.4000
25000
2.6000
¢.7000
2.8000
2.90¢00
3.0000
3.1000
3.2000
3.3000
3.4000
3.5000
3. 6000

0.325115%
0.228485
O.165329
0.124484
0.097843
0.0799214
0.067273
0.057898
0.050622
0.0u4Tyy
0.039854
0.031914
0.025394
.021592
0.0190uu
0.017309
0.015947
D.0M14424
0.013853
0.012993
0.01222¢
0.011522
0.010888
0.010310
0.009782
0.009297
0.008351
0.008439
0.008058
0.007106
0.007378

- 0.8U7CT2

ISENTROPE AnOve LSLIM BMU =

0.02u42v37
0.02168743%
0.01984555
0.01818528
0.01671852
0-01544263
0.01431669
0.01334304
0.G125.916
0.01187120
0.0115507y
0.0105318y
0.00964T1Y
0.00922554
0.00893L23
0.0086 470
0. 00846179
0.0CH28623
V. 00610418
0.0179337
0.00777356
0.00762272
0.00748032
0.0073u4561
0.007217TN
0.00709666
0.00698131
0.00687142
0.00676655
0.00666634
0.00657045
0.00647859




FXPANSKTOM DHASE ~ rrournrooe
1.0000 0.325715
1. 1000 0.210157
‘.2000 0-159209
1.303¢ 0.130334
1.4000 0.107817
1.5000 0.048826
1.6000 C.0T4001
1.7000 0.063490
1.8000 0.05647)
1.9000 0.051783
2.0000 0.0Lyu53
2.1000 0.045863
2.2000 0,0L34682
2.3000 0.0L1753
2.4000 0.040006
2.50990 0.038404
2.6000 0.036926
2.7000 0.035558
2.8000 0.034248
2.7000 0.033106
3.0000 0.032002

1RO

ABUVE E5LIM

0.02442937
0.02442937
0.024u2937
0.02442937
0.02442937
0.02442957
0.02442937
0.02442937
0.02442937
0.02442937
0.02442937
0.02442937
0.02442937
0.02442937
0.02442937
0.02442937
0.02u42937
0.02442937
0.02442937
0.02442937
0.02442937

fsdh o4

v e,

.

{2 My

i
<
L

.
v
4
4
v




+RON

LR T - P,

TP TR oragmren «

S

S 4 ISENTROPE  PRESSURCS
rA'D PRESSURE (#E) ENERGY (MB-CC/CMY

! 0.42%0 17.677354% 0.64659527

2 0.4500 15.19572& 0.59464379

3 0.4750 13.163602 0.5%4979720
4 06.5000 11.%31963 0.510802%2

5 0.5250 10.077134 0.47667540
6 C.5500 8.893477 0.44663386

7 325750 7.888397 0.420C4919

8 U.6000 7.028890 Ca39641114
9 0.6250 6.289090 0.37530175
10 0.6500 5.648519 0.35637587
i1 0.6750 5.090810 0.33934619
12 0.7000 4.602711 0.32397194
13 0.72%50 4.1736179 0-.31004998
14 0.75C0 3.794755 0.29740789
15 6.7750 3.458763 0.28589848
16 0.8000 3.159698 0.2753954%
17 0.8250 2.892546 7.26578993
18 08500 2.653099 0.25698756
19 0.8750 2.437805 0.24890624
20 0.9000 2:2435650 024147427
21 0.9250 2.068068 0.23462875
22 0.9500 1.908859 0.22831433
23 0.9750C 1.76%6135 0.22248211
24 1.0000 1.632265 0.21708877

EXPANSION PHASE ~ ISENTROPE ABOVE ESLIM BHL = 0.

25 1.0000 1.632265 c.z21708877
28 1.0%500 1.404925 0.2074940%
217 1.1000 1.216797 0.19875008
28 l«1500 1.060990 0.19111087
29 12000 0.930543 0. 18440743
3G 1.2500 0.820562 0.17850518
31 l. 3000 0.727334 0.17329273
32 1.3500 Ue(4B828S5 0.16867419
33 Le %000 0.581414 0.16658467
34 1.€500 0.525074 0-.16088822
3% 1.5%300 D.477814 0.1575%714
36 1.6000 G.404231 C.15163921
37 1.7000 0353715 0. 14664858
38 1.8000 0.316771 £.14230718
39 1.9000 0.288%96 0.13842580
40 2.02000 0.265832 0.12488982
41 21000 0.2646575 0.1216300%
42 2.2000 0.229798 0.12260258
43 2. 3000 0.214932 0.12577713
44 2.4000 0.201630 0.12313072
45 2.5000 0189654 0.12064476
46 2.6000 0.178820 J.11830352
47 2. 7000 0.168280 C.11608345
48 2.8000 0-.16001) 0.11403273
49 2.9000 N.1518908 0.1120210:
50 3.0008 0.144282 G.11C13915
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51
52
53
54
5%
56
57
$8
59
60
61
62
63
66
65
66
67
ue
69
70
71

IRON

EXPANSION PHASE ~ ISCENERGY ABUVE ESLIM

1.0000
i.100C
12000
i-3000
1.4000
1. 5000
1. 8GC0
1. 7000
1.8000
1.9000
2.0000
2.10€C0
2.2000
2.3000
2. 4000
2.50500
2.6000
2. 7000
2. 8009
2.9000
3.06000

1.632265
1.296378
1.053259
0.87249]
0.737110
0.638346
0.567879
0.5171572
0.480450
G.451451
0.427401
0.406519
Q.387870
0.370957
0.35%487
D.341264
0.328138
0.315985%
¢. 304700
0.294193
0.28438%

0.217608877
0.2) 708877
O.2iY0R8B77
0.21708877
0.21708877
0.21708877
0.21708877
0.21708877
0.21708877
0.21708877
0.21708877
0.21708877
0.21708877
0.217088717
0.21703877
0.21708877
0.21708877
0.21708377
C.217C3877
0.21708877
0.21708877
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it
32
33
34
3%
36
37
38
3g
40
41
42
43
Lty
45
46
47
48
49
50

=
-

Y/YQ
0.2750
0.3000
0«32%0
0.3500
0.37%2
0.4000
0.4250
Ua.4500
04750
0.%000
0.%250
0.5500
0.575%¢
0.¢000
Co62%0
0.5500
N.6T50
07000
0.7250
0. 7500
0.775¢C
C.8000
0.9250
C. 8500
0.8750
0.9CC0
0.9250
0.95G0
C.975%0
1.0000

EXPANSION PHASE -

1.0000
1.05(0
1.1009
1.1503
1.2000
1.2500
1.3000
1.235C0
1.400C
l.4500
1.5000
1.6000
1.7000
l.8000
19000
2.0000
2.1000
&+ 2000
2.3900
2.4000

-
-

PR AL L TP

PRESSURE (MB)

L&T.140163
129.559484
L18.476117
101.992570
88.855! 14
78.209.40
62.456697
62.1¢68721
56.03159%4
50.811557
%6.33153¢%
92.6556436
33.077235
36.113358
33.497182
31.175072
29. 103444
27a 246579
25.574972
24.064076
22,.693328
21.4453%82
$0.305563
12.281322
18.301913
17.418088
16601842
15.84622C
15.145153
P4.%493327

14.493327
13.31959%4%
12.293847
£1.392038
10.594929
9.887113%
3.255126
8.691719
6.185290
T.729479
7.2178%0
6.606049%
6.012321
3.508999
5.075882
4.698507
.36646%
4.072073
3.809434
3.573890

FRESJUNE DY

ENEROGY (MR-CC/GKV)

170843571
7222614527
6.81957978
6.4T1£7688S
£e 17016250
590597107
5.4T227829
S« 45384054
5.27656579
5.10721219
4.9%317793
4.8} 235009
468299627
4.563673%6
h.4531859¢8
4.350018838
b.2%40)242
4. 163331438
4.08144367
4.0026018¢
31.9283300)3
3.85821169
3.79188212
J.72901782
3.866933325
3.61257425
3o 55851391
3.50594901
3.457690688
3.41059297

ISENTROPE ABOVE ESLIM BMU =

3.41059297
3.32234725
3.264105167
3.16585520
3.09603775
3.03098604
2.97018203
2.91316€%2
2.85954848
2.80898321
2. 76117044
2.87294237
2.5%9293982
2.51985583
2.45268467
2.39063734
2.33307946
2.279488986
2.22942829
2.18252518

’)9
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70

%1
52
53
54
55
96
57
58
59
60
61
€0
63
bé
65
66
&7
Y]

69

70

71

EXPANSION PHASE -

1. 0000
1.1000
1.2000
1.3000
1.4000
1.5000
1.6000
1. 7000
1.80C0
1.9000
2.0000
2.1000
2.2000
2.3000
2.4000
2.5000
2.6000
2.7T000
2.8000
2.9000
3.0000

INON

14.493327
1'2.,900492
11-626099
10.58829¢C
9.732638
92.019646
8.41803¢
7.902631
Te453799
1.057248
6.702723)
6.3829%58
&.092636
5.82758%
5.5848590
5.3614%)
5.1%5243
4.264308
4. TE87011
4.621942
4.467877

I1SOENERGY ABOVE ESILiM

3.41059297
3.410%9797
3.41059297
J.41059297
3.410%9297
3.41059297
3.41059297
3.41TC%9297
3.41059297
3.41059297
3.41059297
3.41059297
341059297
3.410%9297
341059297
3.41059297
3.41059297
3.42059297
3.410%9297
3.4105%297
3.420%9297
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REWEITS R PP VU UES 5 47 v in e+ o -

D@ PN P RN -

<

-

v/v0
00,2250
0.2500
0.27%0
G.3000C
c.32%0
0.2500
0.373¢C
0.%0C0
0.42%0
0-.45C0
0.4750
0.5000
0.5250
0.55%00
C.5750
0. 6000
0.6230
0.6500
0.6750
0.7000
0.7250
0.7500
0.775%0
0.8000
0.82%0
0.8500
0.8750
0.9000
0.%250
0.9590
0.9750
1.0000

IRON

YSENTROPE

PRESSURE {MR)

197.1260678
663.836983
563.045528
4B6.614L745
42%.5%2595%
376.2277%3
335.7€9039
302.06174!
273.679707
2643.470818
226.63659)
210.55299%¢6
194.736794
180,808704
168.46726%
157.470224
147.620897
138.758127
130.748743
123.481839
116.86438¢
£10.817842
105.275470
102.180240
95.483178
91.141989
87.119997
83.385245
79.909784
76.569065

T3.541450
70. 807808

PRES SURES

ENERGY (MB-CC/GM)

39.29854536
37.003518%8
35.06995869
33.41243553
31.97118162
30.70302200
29.57%91581
28.56553268
27.65302777
26.8235528)
26.06522918
2%.36B42318
24.72525408
24.12915611
23.57465506
23.0571246:
22.572620%0
22.11 779358
21.68971082
21.48%8548°
20.90402317
20.542258377
20.19293408
19.87246680
19.56154275
19.26496649
18.98166800
18.71068573
18.45115304
18.20228624
17.96337485%
17.73377299

EXPANSION PHASE ~ ISENTROPE ABOVE ESLIM BMU =

1.0000
1.0500
1.1000
1.15C0
1.2000
1.2500
1.3009
1.3500
1.4000
1.4500
1.5000
k- 6000
1.7000
1.8000
1.9000
2.0000
2.1000
2.20900

70.807808
65.657516
$1.1020486
57.050196
53.427894
50.174767
47,241050
44.585335
42.172812
39.973942
37.963444
J5.425171
3i.414344
48.9824768
26.576111
24.607148
22.87061%
214329415

i7.73377299
17.30057359
16.89812803
16.52294683
16.17208314
15.84301329
15.533556016
15.24183393
14.96618497
14.70516682
14.45750606
13.99859011
13.58100629
13.19880c068
12.84718549
12.52225722
12.22079039
11.940087532



[

91
1,2
%3
54
55
56
97
58
59
60
6l
62
63
64
65
66
67
68
69
70
71

IRON

EXPANSION PHASE - ISOENERGY ABOVE ESLIm

1.0000
1.1000
12000
i.3000
1.4000
1.%000
l.6500
1.70GO
l. 8000
1.9000
2.0500
2.1050
2.2000
2.3000
2.4006C
223000
2.5000
2.7000
2.8000
2.90C0
3.0000

10.807808
$4.087790
55.562617
53.892608
45.941920
486.547314
43.599739
4l.014575
3B. 726129
36.6R3632
34, 847777
33.1877¢8
31.679044
303020641
£%.039058
27.877492
26.805280
25.812492
24.890618
24.03232¢8
23.,231243

17.73377299
17.73377299
17.73377299
17.73377299
17.73377299
17.73377299
17.73317299
17.7337729%
17.73377299
17.73377299
1773377299
17.73377299
17.7337729¢
17.73377299
17.73377299
17.73377299
17.73377299
17.73377299
17.73377299
17.73371299
iT7.73377299
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AC = 4

R
1.6300

CRAAPRSPUWN~-

WC = §

RHOIN
2.7000

7

V/vo
1.0000
0.975%0
0.9%00
0.9250
0.9000
0.8750
0.83%00
0.08250
0.8000
0.77%0
0.7500
0.7¢%0
0.7000
0-6750
0.6500
C.45250
0.60090
0.57%0
0.5500
0.52%0
0.5000
0.47590
0.4500
0.425%0
0.4000
0.37%50
0.35%00
0.32%0
¢.3000
C.27%0
€.2500
C.2299
0.2000

ALUMINUM

AKY

0.7%20

HUGONJ OT PRESSURES
PRESSURE (MB)

O«
0.020262
0.043622
0.071327
0.103551
0.161425
0.1860%56
0.228769
0.301138
0.375%045
0.462751
0.366990
0.691122
0.839329
1.016904
1.230654
1.489475
1.805177
2.193696
2.676918
3.28%497
4.063334
5.074989
6.418240
8.247051
£0.814717
14.562630
20.319247
£9.803367
47.171001
83.189006
206. 829442

47897.0000060

a=,5

BiMU

0.6500

ENERGY (MB~-CC/GM)

Q.
0.00005380
0.00040576
0-.000990C64
0.001917e2
0.00327371
0.00516822
0.90773727
0.01115324%
0.01562629
0.02142363
0.02887449
0.03839567
0.05C5%1517
0.06591043
0.C8546208
0.11033148
0.14207409
0.18280797
0.23546965
0.30421264
0. 39504634
0.51689497
0.80342369
0.91633893
1.2517032%
1.75291002
2.53990%570
3.85368430
6.33314323
11.83180547
29.97089005

057.%0000000

e

73

ESUROD
0.0500C00
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v
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V/vy0
0.8750
0.9000
0.9250
0.9500
06.9750
1.0060

7.

vV/vo
0.7250
0.7500
0.7750
0.8000
0.8250
C.8500
0.8750
0.9000
0.9250
0.9500
0.9750
1.0000
1.0250

1

2

e —— S et ettt e

ENERGY (MB-CC/GM)

ISENYROPE PRESSURES
PRESSURE 1p8)
0.141425 0.00321574
0.104910 0.00214093
0.0732329 0.00132243
0.046026 0.00077569
0.022427 0.00046388
0.002031 0.00035509
ALUMINUM
ISENTROPE PRESSURES
PRESSURE (MB) ENERGY (MB-CC/GM)

0.566990 0.02887449
0.477306 0.02405993
0.399615 0.02001717
0.332192 0.01664371
0.273598 0.G1385159
0.222622 0.01156501
0.,178237 2.00971848
0.139569 0.00825523
0.1G5866 0.00712600
0.376476 0.00628797
0.05083% 0.00570395
0.028450 0.0053415%
0.0C889) 0.00517283
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7.

v/vO
0.575%0
0.6000
0.6250
0.65%500
0.67%0
0.7000
0.72%0
0.7%5900
0.77%0
0.8900
0.8250
0.85%00
0.8750
0.9000
C.9250
0.9500
0.9750
1.0000

EXPANSION PMASE - |SE

1.0000
1.0500
1.1000
1.1500
1.2000
1.2500
1.3000
1.3500
1.4000
1. 4500
1.5000
1.6000
1. 7000
1.8000
1.9000
2.0000
{.1000
4.2000
2.3000
2.4000
2.500C
2.6000
2.7000
2.0000
2.9000
3.0000
3.1000
3.2900
3.3000
3.4000
3.5000
3.6000

3

ALTUMINUM

ISENTROPE

PRESSURE (MB)

1.805177
1.%60712
1.35245)3
1.174082
1.020562
0.887840
0.T772632
0.672255
0.584500
0.507539
0.439849
0.380152
U.327374
0.280601
0.239058
0.202080
0.169099
0.139622

0.139622
0.095373
0.074747
N.062792
0.056141
0.052398
0.050049
0.048273
0.046754
0.045578
0.045565
0.041888
0.C44378
0.038453
0.034577
0.031675
0.029316
0.027300
0.025527
0.023945
0.022523
0.021236
0.020067
0.019002
0.018028
0.01713%
0.016312
0.0155%4
0.014852
0.014202
0.013598
0.013035

NYR0P= ABOVE ESLIM

PRESSURES

ENERGY (MB-CC/GM)

0.142C7409
0.1265%8316
G.11313%20
0.10 ' 48694
0.09136704
0.C8256574
0.0749C693
0.06824183
0.06244415
0.05740607
0.05303520
0.064925202
0.064598781
0.04318303
0.0640768586
0.03875114
0.03703938
0.03561600

BMU =

0.03561600
0.03353342
0.03462400
0.03545671
0.03617236
0.03685540
0.03756712
0.03837033
0.03936218
0.04076460
0.04344599
0.04505307
0.05322675

0.05003610

0.04815067
0.04673506
0.04553938
0.04446952
0.04348547
N.04256850
0.04170854
0.04089902
0.0401349¢4
0.03941215
0.03872705
0.0380764¢6
0.03745759
0.03686793
0.03630526
0.03576759
0.03525312
0.03476021
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51
52
53
56
55
56
57
58
59
60
61
62
53
64
65
66
67
68
63
70
71

EXPANSION PHASE

1.0000
1.1000
1.2000
1.3000
1.4000
1.5000
1.6000
1.7000
1.8000
1.9000
2.0000
2.1000
2.2000
2.3000
2.4000
2.5000
226000
2.7000
2.8000
2.9000
3.0000

ALUMINUM

- ISOENERGY ABOVE ESLIM

0.139622
0-.0:7068
0.05%5111
0.04718]
G.042274
0.037662
0.033465
0.030078
0.027536
0.025640
0.024161

0.022935
0.021866
0.020908

0.020035

0.019z33

0.018493

0.017808

0.017172
0.016580
0.016027

0.03561600
0.03561600C
0.03561600
0.03561600
0.03561600
0.03561600
0.03561600
0.03561600
0.02%41500
0.03561600
0.03561600
0.03561600
0.03561600
0.03561600
0.03561600
0.03561600
0.03561600

0.03561600

0.03561600
0.03561600
0.0356160C0

AN

mmml— e .
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4

V/voO
0.4250
0.4500
0.4750
0.5000
0.5250
0.5%00
0.5750
0.6000
0.6250
0.6500
0.6750
0.7000
0.7250
0.7500
0.7750
0.8000
0.8250
0.8500
0.8750
0.9000
0.9250
0.9500
0.9750
l.0000

1.0000
1.0500
1.16G0
le1500
1.2000
1.2500
1.3000
1.3500
1.4000
1.4500
1.5000
1.6000
1.7000
1.8000
1. 9000
2.0000
2.1000
2.2000
2.3000
2..4000
2.5000
2.6000
2.7000
2.8000
2.9000
3.0000

4

AT.TININi R4
———

W L Y
AU RUrr

PRESSURE (MB)

6.418240
5.509560
4.763815
4.145503
3.628119
3.191587
2.82049]
2.502855
2.229268
1.992262
1.785855
1.605215
1.446405
1.306198
1.181929
L.071381
0.972702
0.884334
0.804962
0.733468
0.668897
0610433
0557372
0.509106

EXPANSION PHASE - ISENTROPE ABOVE ESLIM

0.50910¢
0.429781
0.358778
0.322768
0.287237
0.25897¢
0.235789
0.216282
0.199%57
0.185055
0.172407
0.150868
0. 134540
0.121835
0.111588
0.103016
0.095634
0.Ge9153
0.083393
0.076234
0.073588
0.069384
0.065586
0.062086
0.058903
0.055983

FREDSURES

ENERGY (MB-CC/GM)

0-68342369
0.62856735
0.58128902
0.54026554
0.50445458
0.47302533
0.445308139
0.42075913
0.39893051
0.3794525%9
0.36201692
0.34636653
0.33227664
0.31956729
0.30807757
0.29767098
0.28822965
0.279651 46
0.27184743
0.26473981
0.2582603¢
0.25234904
0.24695273
0.24202440

BMU =

0.24202440
0.23343789
0.22440926
0.2164591¢8
0.20938387
0.20304615
0.19735049
0.19222371
0.18760261
0.18342792
0.17964268
0.17210498
0.156002869
0.16090813
0.15642423
0.15238794
0.14868953
0.14526416
0.14207087
0.13%08114
0.13627300
0.13362845
0.13113208
0.12877055
0.12653212
0.12440646

77
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51
w7
53
54
%S
56
57
%8
59
60
61
62
63
64
65
64
67
68
69
79
71

EXPANSION PHASE -

ba ORQC
1.1000
1.2090
1.3000
1.4000
1.500¢
1.6000
1.70C0
1.8000
1.9000
2.0000
2.1000
2.2000
2.3000
2.4000
2.5000
2.6000
2.7000
2.8000
£.9000
3.0000

ALUMINUM

0.5C2106
G.391916
J.325707
0.283551
0.252912
0.2290136
0.210105
0.194996
0.182715
0.172424
0.143526
0.155637
Ve 148527
C.162061
0.136140
0.130693
0.125667
0.121012
0.116690
0.112667
0.1089i4

ISOENERGY AROVE ESLIM

0.24202440
0.24202440
0.24202440
0.24202440
0.24202440
0.24202440
0.24202440
0.24202440
0.24202440
0.24202440
04264202440
0.264202440
0.24202440
025202440
0.2420244%40
0.24202440
0.2320244C
0.26202440
0.24202440
0.24202440
0.24202640




ALUMITIM

. T & ISENTRGPE  PRESSURES
! VIVO PRESSURE (M8 ] ENERGY (MB=UC/GM )
; 1 Ga 27596 £7.171001 6+33314323
: 2 0.3000 39.460216 5. 93646836
! 3 03250 33.5%435} 5.80154794
: 4 9.3500 28.9040(7 5. 31463454
; 5 0.31750 25.194880 5.06579608
{ 0 0.4000 22.1R1474 4. 84767987
, 7 0.4250 19.698415 4.85472591
; 8 0.4500 17.626801 4.48265284
i S 0.4750 15.87937s 4. 328108%5
f 10 0.5000 14.390%33 4. 18843091
, 11 0.5250 13.111944 4.06147826
E 12 0.5500 12.004257 3. 94550756
! 13 0.5750 11.036057 3.82908531
‘ 14 0.6000 1¢. 189801 3, 74102139
! 1s 0.6250 9460679 3,65031913
: 16 0.6500N 8.775515 3.56613728
! 17 0.6750 8.181955 3.48776066
S 8 G.7000 7.649858 3.41457716
fa | 19 0.7250 T-170833 3.34605965
o 20 0.7500 6.737886 3.28175157
o 21 0.7750 6.345152 3.22125548
NI 22 0.8000 5.987681 3. 16422358
iy 23 0.8258 5.061269. 3.11035015%
. 26 0.8500 5.362228 3.0593653¢
I 25 0.8750 5.087781 3.01192999
i f 2¢ 0.9000 40834973 2.96513125
k 27 0,9250 4.601607 2.92147914%
) ﬁ 28 6.9500 4.385685 2.87990338
| 29 0.9750 4.185462 2.84025103
o 30 1.0000 3.999411 2.80238420
1
S EXPANSEON PHASE - ISENTROPE ABOVE ESLIM BNU = (.
o
b 3l 1.0000 3.999411 2.802386420
o 32 1.0506 3.669179 2.731603C5
K 33 1.1000 3.387733 2.66632801
: 34 1.1500 3.145 .07 2.60587260
35 1.2000 2.933412 2.54960197
36 5.2500 2.746528 2.49700812
37 1.3000 2.580232 2.44767854
a8 1.3500 2.430836 2.40127185
39 1.4000 2.295885 2.35749993
40 1.4500 2.173404 2.31611511
. 41 1.5G00 2.061816 2.27690157
42 1.6000 1.866367 2.20430806
43 1.7000 1.TOL158 2.13838682
“4 1.6000 1.559874 2.07812941
4% 1.9000 1.437693 2,02273551
46 2.0000 1.330373 1.97156447
47 2.1000 1.236971 1.924Q9579
48 2.2000 1.153580 1.87989931
49 2.3000 1.079190 1.838581405
50 2.4000 1.012463 1.79993340

]
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ALUMINUM

EXPANSION PHASE

1.0000
l.1C00
1.2000
1.20G0
i.4000
1.5000
1.6000
1. 7009
l. 8200
1.9000
2.0000
2.1000
2.2000
2.3000
2.4000
2.5000
2.6000
2.7000
2.8000
2.5000
3.0000

-~ ISOENERGY ABOVE ESLIM

3.99941]
3.55482"
3.217¢1

2.94867%
24724942
2.534784
2.371010
2.228457
2.103068
1.99165%
1.891777
1.801585
1.719659
1.644881
1.576342
1.513288
1.455084
1.401162
1.351150
1.304558
1.261073

2.10238420
2.802308420
2.B0238420
2.8023E420
2.80238420
2.802238420
2.80238+420
2.80238%20
2.60238420
2.80238420
2.80238420
2.80238420
2.80238420
2.80238420
2.80238420
2.80238420
2.80238420
2.802382420
2.8023u8420
2.80238420
2.80238420
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32

34
35
36
37
3y

40
41
42
43
44
45
46
47
48
49
50

vV/VY0

0.2500
0.2750
0.3000
0.2250
0.3500
0.3750
0.4000
0.4250
0.4500
0.4750
0.5000
0.5250
0.5500
0.5750
0.6000
0.6250
0.6500
0.&750
0.7000
0.7250
0.7500
0.7750
0.8000
0.8250
0.8500
0.8750
G.9000
0.9250
Ga.9506
0.9750
1.0000

EXPANSION PHASE ~ ISENTROPE ABOVE ESLIM

1.0000
1.0500
1.1000
1.1500
1.2000
1.2500
1.3000
1.3500
1. 4000
1.4500
1.50C0
1.6000
1.7600
1.8000
1.9000
2.0000
2.1000
£.2000
2.:000

6

PRESSURE (MB)

AT TTMINITM

ISENTROPE

85. 189006
71.060966
60.348579
52.016564
45,396222
40.029748
335.637901
31.971395
20,681103
26.249168
23.986856
22.026041
20.313894
18.808814
17.477675
16.293823
15.235601
14.285254
13.428112
12.651956
11.946544
11.303230
10.714674
10.174612
9.677663
9.219192
8.795178

8.402125

8.036976

7.697052

7.379994

1.375994

65.81099%
€ 317684
5.8859an
5.504708
5.165146
4eB6USS]
4.585606
4.336241
4.109130
3.901564
3.536470
3.2261171
2959649
2.T28474
2.526204
2.3478582
2189648
2.048439

PRESSURES

ENERGY (ME-CC/GM)

11.83180547
11.15486742
10.5142353%4
9.79807%.3
9.%5002844%
9.1%667704
B.8G798030
8.49626160
8.21355054
796112722
7.72920737
751672131
Te32114643
7164039290
6.97T271144
6.81£662625
6.67088258
6.53440624
640627176
6.28567696
6.17192292
6.06439751
596256202
5.8559403)
5.77410990
5.68669438
5.60335720
5.52379638
5447746026
537494349
5.30518407

BMU =

5.30518407
S.17412102
5.05277920
4.93995184
4083461410
4.73592323
4.64317751
4.55576440
447323662
4.39509416
4032097167
4-1836%650
4.05875576
3.94 448799
3.83933843
3.74227¢631
3.65218049
356829169
3.48992744
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EXPANSION PHASE

1.Co000
1.1000
1.2000
1.3000
1.4000
1.5000
1.6000
l.7000
1.8000
1.9G00
2.0000
2.1000
2.2000
2.3000
2.4000
2.5000
2-.6000
2.7000
2.8000
2.9000
3.0000

ALUMINUM

e

= T SGENERGY ABOVE ESLIM

T.37999%
6.6275.3
6.026412¢5
$.548050
5.133508
%.787373
4.482776
4.215986
3.980172
3.769961
3.581147
3.410528
3.2554469
3.113916
2.984167
2.864800
2.754615
2.652592
2.557857
2469655
2.387333

5.30518407
5.30518407
530518407
5.30518407
5.30518407
$.30518407
5.30518407
5.30518407
5~305186407
35.305184GC7
5.30518407
5.30518407
5.30518407
5.30518407

5.30518407

5.30518407
5.30518407
5.30518407
5.30518407
5.30518407
5.30518407
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33
36
3s
36
37
38
39
40
41
42
43
44
45
46
47

49
50

Te

v/vo
0.22%0
0.2500
0.2750
0.3000
0.3250
0.35%00
0.37150
0.4000
0.4250
0.4500
C.4750
©.5000
0.5250
0.5500
0.5750
0.6000
0.6250
0.6500
0.6750
G.7000
0.7250
0.7500
0.7750
0.8000
0.8250
0.8500
0.8750
0.9000
0.9250
0.9500
0.9750
1.000C

6

ALUMINUM

ISENTPROPE

PRESSURE (NMB)

208.829443
174.102%39
148.099371
127.897835
111.882597
98.936510
88.297359
719.429507
71.946888
65.565043
80.070316
55.299479
51.125926
47.450131
44.192894
41.290492
38.691143
36.352382
34.239092
32.322014
30.576583
28.982C58
27.520804
26.177749
24.93994¢%
23.796209
22.736840
21.753384
20, 838449
19.985%538
19.188927
18.443556

PRESSURES

ENERGY (MB-CC/GM)

29.97089005
28.21882081
26.74069217
25.47294688
24.36991358
23239912009
22.53624892
21.76278853
21.06437182
20.42965%5817
19.84956288
19.31671262
18.82505274
18.36955976
17.94602633
17.5508985%
17.18115116
16.8341908%
16.50778008
16.19997692
15.90908647
15.63362205
15.37227356
15.12388122
14.88761422
14.56195297
14.44667399
14.264083745
14.04377651%
13.35488844
Li.567302678
13.4994949)

EXPANSION PHASE — ISENTROPE ABOVE ESLIM BMU =

1.,0000
1.0500
1.1C00
1.1500
1.2000
1.2500
1.3C00
1.3500
1.4300
14500
1.35000
1. 6000
1. 7060
1.8000
1.9000
?.0000
2.1000
22000

18.44355%56
17.093864
15.907578
14,.857376
13.921341
13.08192%
12.325047
11.639340
L1.0155%36
10445983
F.524268
9.0038C5
8.218520
7.542000
6.954018
6,438948
5.984595
5.581321

P3.4994949;
1307114127
12.856613834
12.58174551
12.331566572
12.06596363
11,683089341
11.809341 606
11.39973433
11.20129115
11.01280129
10.66342151
10.34540415
10.05428657%
F.IaH4HTES
9.53893363
7.30928946
9.095461173

. |
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84

51
52
%3
54
K5
26
57
S8
&9
60
51
62
43
54
&85
66
67
68
&9
70
71

ALUMINUM

EXPANSION PHASE - ISOENERGY ABOVE ESL M

1.0000
1.1000
t.2000
1. 3000
1.4000
1.5000
1.6000
1.7000
1.8000
1.9000
2.0000
2.1000
2.2000
2.3000
2.4000
2.5000
2.6000
2.7000
2.8000
2.9000
3.0000

18.4433%3%¢
16.684903
15.253175
14.357741
13.040270
12.162300
11.39674%
10.723240
10.125908
9.592236
9.112327
8.678299
8.283796
T.923620
T«593467
7.289728
7.009353
6.749748
6.508685
6.284248
6.074773

13.499492493
13.4994949)
13.4994949;
13.4994949]
13.4994949]
13.4994949)
13.4994949)
13.4994949]
13.4994949]
13.4994949]
13.4294949)
13.4994949]
12.4924949)
13.49949491
13.4994949]
13.4994%4 49,
13.49949491
13.4994949}
13.4994949]
13.4994949]
13.4994949]
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WC = %

RHOIN
1.8450

9

V/vo
1.0000
0.975¢
0.9500
0.3250
0.9000
0.8750
0.3%00
N.8250
6.8000
0.7750
0.7500
0.72%50
0.7000
0.6750C
0.6500
0.6250
0.6000
05750
0.35090
0.52%50
0.5000
0.4750
0.4500
0.4250
0. 4000
0.37%0
0.350C
0.2250
0.3000
0.27%0
0.2500
0.2250

BERYI.LIUM
a = .55
AMU BMU
1.1734 0.5%00
HUGUNIOI PRESSURES
PRESSURE (MBA!? ENERGY (MB~-CC/GM)

0. 0.
0.030912 0.00020943
0.065287 0.0008B464
0.10364606 0.00210662
0. 146606 0.00397306
0.194899 0.00660225
0.249397 0.01013809
0.311151 0.01475648
0.381431 0.02046713178
0.46179C C.028157¢%0
0.55413% 0.03754201
0.660839 0.04924954
O0.784879 0.063811233
0.930032 0.08191334
1.101144 0.10444450
1.304519 0.13257310
1.548476 0.16785649
1-8441%9 0.21240312
2206769 0.26911812
2.657465) 0.34208375
. 226284 0.4371086586
3.957L68 056301159
4.916102 0.73275225
6205862 0.967123806
7993393 1.29%73865
10.564400 1. 78936300
16.,441539 2.54 390240
20.673071 3.7811102¢6
31.623193 S.99089804¢
%3.372678 10.5847395%7
$13.6968900 23.1095%3092
523.04259% 10°,8%31103)

85

ESURD
0.1750000
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BERYLLIUM
10. 1 ISENTROPE  PRESSURES .
V/vO PRESSURE {ha ENERGY (MB-CCyGM)
1 0.9250 6.103646 0.£0210862 ‘
2 0.9500 0.065482 v.00097081
A G.9750 0.031167 0.00032490
, . 1.0000 0.000259 0.00011986 )
: : 1
- BERYLLIUM
9. 1 ISENTROPE  PRESSURES
V/VO PRESSURE (HB) ENERGY (KB~CC/GM)
1 0.87%0 0.194899 0.00660225
2 0.2000 0.147366 0.004296 31
3 0.9250 0. 104782 0.00257937
4 0.9500 0066560 0.00144857
s 0.9750 0.032190 0.00078843
; 6 1.0000 0.001228 9.00056591
{ : <
- BERYLLIUM ,
o
L 10. 2 ISENTROPE PRESSURES |
4 v/vo PRESSURE (MB) ENERGY (MB-CC/GMI ~
N X G. 8250 0.311151 0.01475648
i 2 0. 8500 0.251399 0.01096204 S
? 3 0.875¢ 0.198073 0.C0793160 )
; 4 0.9000 0.150382 0.00558376
- s 0.9250 0.107646 0.00384703
- 6 0.9500 0.069279 0.00265643
7 0.9750 0.034769 0.00196242
¥ 8 1.0000 0.063672 0.0017098¢%
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BERYLLIUM
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9. 2 ISENTROPE PRESSURES
Y/VO PRESSURE (MB) ENERGY (1.8-=CC/GM)
0.7250 0.660839 0.06924954
0.7500 0.562941 0.040958898
0.7750 0.47641% 0.03397359
0.8000 0.399707 0.02806053
0.8250 2.331515 0.02312617
0-~8500 0,270739 0.01906303
0.8750 0.216446 0.01577736
0.9000 0.1678213 0.01318704
0.925%G 0.124219 0.01122000
0.9500 0.085009 0.00981273
0.9750 0.049491 0.00890920
1.0000 0.01781% 0.09845990
BERYLLIUM
9. 3 ISENTROPE PRESSURES
vV/NO PRESSURE (MB) ENERGY (MB~CC/GM)
0.57590 1.844159 0.21240312
0.6000 1.606133 0.12912046
C.62%0 1.40087¢ 0.16882724
0.65%00 1222083 0.15112324
0.6750 1.066341 0.13567340
0.7000 0.92982¢ 0.12219%28
0.7250 0.809662 0.1104493%
0.75060 0.702480 0.160231306
0.7150 0.%409316 0:09136592
0.83000 0.525530 0.08370226
0.8250 0.450745% 0.07710964
0.8300 0.383798 0.0714745¢C
3.87%0 0.323702 0.06869772
0.9600 0.269614 0.0626925%
0,92%0 0.2208313 0.05938271
0.,9500 0.176674 0.05670108
0.97%0 0.136660 0.05459930
1.0060 0.100302 0.05299181
1.0250 0.087192 0.05184500
1.0%500 0.036974 0.05116639
1.0750 0.00933) 0.05085901
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10.

v/vo
0.4750
0.5000
0.525%0
0.5500
0.57150
0.6000
0.6250
0.6500
0.6750
0.7000
0.7250
0.7500
0.7750
0.8000
0.8250
0.8500
0.8750
0.9000
0.9250
0.9500
0.9750
1.0000

EXPANSION PHASE - ISENTRCPE ABOVE ESLIM

1.0000
1.0500
1.1000
1.1500
1.2000
1.2500
1.3000
1.3500
1.4000
1.4%00
1.5C00
1.6000
1.7000
1.8000
19000
2.0000
2.1000
2.2000
2.3000
24000
2.5000
2.60090
2.7000
2.3000
£.9000
3.01'00
3. lU00
3.,2200

6

BERYLLIUM

0.2T3645
0.204325
0.161676
0.136782
0.122618
0.114360
0.108950
0.L04629
0.100525
0.096313
0.091961
0.083039
0. 074954
0.068049
0.062250
C.057336
0.053097
0.049382
C. 046088
0.043145
0.040500
0.038112
0.035947
0.033977
0.032178
0.030%31
0.02%019
0.027625

ENERGY (MB—-CC/GM)

ISENTROPE PRESSUKES
PRESSURE (MB)
3.957168 0.563011%9
3.442169 0451312495
3.007772 0.46962237
2638458 0.43152795
24322215 0.32504943
2.04%638 0.36853754
1.813283 0-34245567
1.607205 0.3193568¢
1.426608 0.290886610
1 267594 0.28066668
1.126969 0.26448949
1.002099 0.25010455%
0.890794 0.23731432
0.791227 0.22594822
0.7C1859 0.2158583%
0.621392 0.20691589
G.548723 0.19900817
0.482909 0.19203634
0.423144 0.18592329
0.368732 0.18056204
0319072 0.17591438
0.273645 0.17190962

BMY =

0.17190962
0.16565149
0.16041772
0.15608887
0.15227964
C.14877065
0.14545340
0.142285%88
0.13926008
0.13538089
0.13365407
0.12833069
0.12372454
C. 11968800
0.11608585
0.11281830
0.10981824
0.10704125
0. 10445657
0.10204138
0.09977740
J.05764963
0.09564489
0.09375193
0.09196085
0.07G26293
0.088465047
0.08711661

0.




51
52

53

55
56
57
58
59
60

62
63
64
65
66
67
68
69
70
Tl

EXPANSION PHASE

1.0000
i.1000
1.2000
1.3000
1.4000
1.5¢00
1.6000
1.7000
1.8000
1.9000
2.0000
2.1000
2.2000
2.3000
2.4000
2.5000
2.6000
2.7C00
2.8000
2.9000
3.0000

= ISOENERGY A3IGVE ESLIM

0.273645
0.174739
0.142033
0-.131921
0.125791
0.118798
C.111187
0.10395¢
0.0975389
0.092102
0.087320
0.083105
0.079304
0.075849
0.072686
0.06977¢
0.067094
0.064609
0.062302
0.060154
0.0581438

C.17190962
0.17190962
0.17190962
0.17190962
0.17190962
0.17190942
0.17190967
0.17190962
0.17190%°62
0.17190G962
0.17190962
. 17190962
Q.1lrivp962
0.17190962
0.17190962
0,171909¢2
0.17190962
0.17190962
0.17150962
0.,17190962
0,17190962

i
|
|
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9.

v/vOo
0.42%0
0.4500
0.4T7%0
0.3000
0.52%0
0.5500
05750
C.5000
0.62%0
0. 6500
0.67%0
0.70¢0
0.725%¢
0.7500
0.7750
0.8000
0.825%50
0.8500
0.87%C
0.9000
0.92%0
0.9500
0.975C
1.0000

4

-6!-].\-1 BudsL U AVS

ISENTROPE PRESSURES

PRESSURE (M3}

6.205862
S« 3TA&LAS
4.683784
4.10%448
3.614229
3.196125
2-.836950
2.526382
22506210
2.049877
1.812088
1.628527
1.46%655
1.320547
1.190770C
1.074287
0.269383
0.8T7T4614
0.788739
0.710707
Q0.6388612
0.5T45677

0.515224

0.4060667

ENERGY (MB-CC/GM}

0.96703806
0.88902005%
0.821220117
0.76195419
0. 70928096
0. 66392043
0.62319380
0.586937934
0.5546792%
0.52579449
0.49990550
0.47665714
0.45574700
0.43691608
0. 41994139
0. 40462995
0.39081404
0.37834724
0.36710117
0.35696287
034763259
0-33962191
0.33225223
0.3256%346

EXPANSION PHASE - ISENTRGPE ABOVE ESLIM BMU =

1.0000
1.0500
1.1000
1.1300
1.2000
1.2500
1.3000
1.3500
1.4000
1.4500
1.5000
1.6000
1.7C00
1.8000
1.9000
2.0000
2.1000

" 2.2000
- 2.3000

2.4000
2.%000
2.6000
2.7000
2.8000
2.9000
3.0000

0.4860667
0.37453]
0.316845
0.278519
0.252462
0.233745
0.219174
0.206846
0.,195744
0.185403
0.175663
0.,1%7820
0.142556
0.329709
0.11887¢C
0.109599
C. 101545
G. 094458
G.o88163
0.0823%34
0.077475
0.072906
0.068765
0.064996
0.061556
0.058406

0.32565346
0.31456459
0.30498151
0.29667581
0.28923032
0.28239150
0.27601524
0.27002434
0.264370813
0.25905270
0.25402965
0.24459626
0.23624258
C.22376456
0.221987¢8
0.21578865
0.21006892
0.20476328
0.19982113
0.19520156
0.19087092
0.1868004%9
0.18296549
0.17934432
0.17591804
017266999
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1
52
53
S&

a6

- -

56
57
58
59
b0
61
62
63
64
65
66
67
68
w9
70
Tl

EXPANSION PHASE ~

1. 0000
1. LCQO
1. 20090
1. 3000
1. 4000
1. 30090
1.6000
L-7000
18000
1. 90300
2. 0000
2.10C0
2. 2000
2.3000
24000
2~ 5000
2.8000
2.7000
2, 8000
29000
3.0000

BERYLULIUM

Ce550687
0.337938
C.285548
0.259733
0.224823
0.209591
0.196092
0.184393
Qe 1742080
0.16535¢0
0.157400
C.1502%9
Ce 143680
0.L1376G1
C.122183
0. 127099
0.1223%1
0.128020
0.11395)
0.1l1CLlS2

VSUENERGY ABOVE ESLIM

0+32565%46
0.3256534¢
G.32565346
0432565346
Ue 3265348
Je 32565346
0.32565346
0.325£5346
0.32565346
0.32569346
6.32%65348
0.32565345
0.32565344
0.32565346
0.32565346
0.3256534¢
0.3256534¢
0.32565348
0.3256534¢
032565346
0.3256%348
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Y/¥0
00,2750
7.3000
0.32%C
0.3509
0.3730C
V4800
0.42%0
0.4500
C.475C
0.5000
0.%2%G
0.3%00
0.575G
0.5000
06250
0.06300
0.4750
C.7000
¢.72%0
0. 7500
0.77%0
0.8009
0.825%0
0. 8500
0.8750
0.%000
0.92%0
0.9509
0.97%0
1.0000

EXPANSION PHASE ~ ISENTRCOPE ABOVE ESLIM

1. 6000
1, G509
1.1000
1. 1500
1.2000
1.2%00
1.3000
1.3500
1.4000
1.4500
1.5000
1.6060
1.7000
1.8000
1.9000
2.0000
2.1000
2.2000
22000
2.4000

5

pEMYLLIOM

—— b e & st e+ S

ENERGY (MB-CC/GM)

Ce

SSEMTROPE PRESSURES
PRESSURE 1B)
53.8724678 10.5847395%7
4% 479070 %=91805792
38.9535)1 $.35054125
33.73T418 8.26099672
29.513%55% B.-43342034
26.193910 8.0%5770576
22.252301 7.72348609
20.965473 T.42437720
18.939179 7.15493617
17.203066 5£.91080642
15.70318¢9 6.600467T74
14,397772 6.48502970
13.2%3901 6029850262
12.245419 512565153
11.35130% 5.96613726
10.554505 5.81795549
9.841065 5.67999005
9.195472 £.55117553
8.62015%4 5.430460815
8.095104 $.31750232
7.61757% 5.21117162
7.181652 %.11101353
©.783063 %$.01649672
6.417037 4.9271%073
6.080182 4,84255%749
5.769392 4.7623440
5.431971 4.68617654
%5.215566 4.61375511
4.96R118 4,54480970
4.737318 4,.47909635
BMU =
4.737818 &4.47%09635
4.332182 5.35664272
3.9920060 4,264411352
3,.T02S811 4,14004529
3.452239 4,04323810
. 3.232580 3,9%27615%0
3.,037238 A,U6788353
2.861681 3.78801566
2.7025647 3.71267202
2.557759 3.64144087
2.425221 3.57396528
2.1918548 3.44921626
1.9935%6 3.33610699
1.823550 3.23292783
1.876491 3.13829654
1.548487 3,.0510903¢
1.435378 2.97038817
1.335%927 2.89%62490
1. 246627 2.82%55738
1.167065 2. 16023345
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g1
52
9}
54
56
D&
51
28
59
60
(73|
62
63
64
65
6é
67
68
69
10
7!

EXPANSIUN PHASE

1.0000
1.1000
1.2000
1.3000
1.4000
1.5000
1.6000
l1.7000
1.8000
1.9000
2.0000
2.1000
2.2000
23000
2+4000
2.5C00
2.6G00
2«7000
2.8000
22900C
3. 0000

T e e s ¢ ——— e

BERYULIUM

S —

=~ ISCENERGY AROVE ESLIM

4.7378138
4.20901!
3.821074
3.514539
3.258297
3.037614
2.845063
2.675835
2.526084
2.39275p¢
:¢27272(
2.1644CH
2.06599¢6
1.976161
1.893¢19
l.81808%
l. 748140
1.683%394
1.623273
1.567298
1.515054

4.4T7909435
4.47909435
4.479096135
4.47909435
4.479C90 35
447909635
447209035
4.47909635
4.47/909035
4.479G3035
4.47909635
4.47909635
4 47909635
4.47909635
4.47909635
4247909635
4.47909635
4.47909635%
4.471909635
4247909635
4.47909¢35
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v/vo
0.2300
0.27%0
0.3000
0.3230
0.3500
0.2150
C.4G00
0. 42%0
0.4500
G.%750
0.5000
0.5250
0.5500
05750
0.6000
0.6250
0.65%500
0.56750
0.70090
0.725%50
0.7500
0.77150
0.8000
0.82%0
0.8500
0.87%0
0.9000
0.9250
0.9500
0.9750
1.0000

6

BERYLLIUM

ISENTROPE PRESSURES

PRESSURE (MR}

113.698900
35706842
B1.686540
7..006694
t£.295950
5%.180192
49.22089564
44.349%504
40.141889
36.576739
33.480520
30.785511
28.423467
25.339803
2%4.491140
22.842306
21364577
20.034301
18.331845
17.740797
16.747343
15.839784
15.008157
16.243928
13.539752
12.889278
12.286987
11.728066
11.208301
10.723985
16.27185%3

ENERGY (MB=CC/Gw)

23.109530"3
21.705248 .6
20.51204300
19. 41 326397
i8.5L5%31713
17.79336238
17.03851279
16.45657825
15.88589084
15.36749649
14.89408779
164.45969¢4}
14.05939579
13.68907976
13.35652962¢
13.02511978
12.72605336
12.4459514%
12.18295920
1193546379
11.70205581
11.48149741
11.27269661
11.07468605
10.68660514
10.707656583
10.53723979
10.37464869
10.21935487
10.07665419
92.928685960

EXPANSICN PHASE ~ ISENTROPE ABOVE ESLIM BMU =

1.0000
1.0500
1.1000
1.1500
1.2300
1.25%00
1.3G600
1.3530
1.4000
1.4500
1.5000
1.6000
1.7000
1.8000
1.3000
2.0000
2.1000
2.2000
2.3000

10.271853
9.%62677
8.765185
8.157%55
T.622593
7147000
6.720%99
6335615
5.966071
5.667291
5.375525
4.861416
h.423788
4.0647828
3.722640
3.437406%
3.187101
2.965%28
2.768043

9.92868900
9.66200387
9.41553319
2.18663990
8.97314632
8.77328360
$.38559680
8.40887034
8.24207151
8.08433922
7-93480450
7.65828806
7.40739262
7.17861053
6.96833819
6.77472138
6.59553397
6.42900520
6.27394980

0.

» O .
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BERYLLIUM

-~

S e e

S1
52

53

85
56
57
58
59
&0
61
62
63
-1
65
&6
&7
68
69
m
Ti

EXPANSICN PHASE - [SOENERGY ABOVE ESLINM

1.0000 10.271853 9.92886E69760
1. 1000 9.238682 9.92868960
1.2000 8.430744 9.52868960
1.3000 7.769079 992368960
1.4000 7.208628 9.92868960
1.5000 6.72442] 9.92868960
1.6000 6.301363 $.92868960
1.7000 5.928737 9.32868960
1.8000 $5.598301 9.92868960
1.9000 5.302102 9.92868960
2.0000 3037710 9.92868960
2.1000 §.797729 9.92868960
2.2000 4.579621 9.928689¢0
€.30060 6.380498 9.92868960
2.4000 4« 197975 5.92868960
2.5000 4.030055 $.92868960
2.6000 3.875053 9.92868960
2.700Q0 3.731%33 9.92868960
2.8000 3.598264 9.928¢8960
2.9000 3.474185 9.92868960
3.0000 3.358379 9.92868960
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TITANTUM
-t AC = 5 WC = 5 &= .5
, B8G RHOIN ARy amy ESUSO
= C.6000 4.5100 1.0300 0.5000 0.0700000
% !
R 11 HUGONIOT PRESSURES
s V/VO PRESSURE (MB} ENERGY (MR-CC/GM)
. 1 1.0000 C. 0.
2 0.97%50 0.027121 0.00007517
3 0.9500 0.057249 0.00031734
4 0.9250 0.090831 0.00075524
5 0.9000 0.128394 0.00142343
6 0.8750 0.170564 0.00236369
7 0.8%00 0.218086 0.00362670
8 0.3250 0.271855 0.00527434
i 9 0.8000 0.332952 0.00738252
: 10 0.7750 0.402694 0.01004502
; 11 0.7500 0.482698 0.0133785¢
| 12 0.7250 0.574968 0.01752950
R 13 0.7000 0.682009 0.02268323
i 14 6.6750 0.806991 0.02907672
- 15 0.6500 0.953964 0.03701632
W 16 0.6250 1.128172 0.04 690290
. v 0.6000 1.33649% 0.05926806
18 0.5750 1.588102 0.07482742
; 19 Co5500 1.895410 0.09456037
! 20 0.52%0 2.275556 0.11983248
A 21 0.5000 2.75268% 0.15258809
t 22 0.4750 3.361667 0.19566242
( 23 0.4500 4155194 0.25330451
- 24 0.4250 5.209458 0.33208846
; 2% 0.4000 6653407 0.44257690
: 26 0.37%0 8.695752 0.60253263
s 27 0. 3500 11.706186 0. 84357209
< 29 0.3250 16.386375 1.22625302
" 29 0.3000 24.209015 1.8787482%
! 30 0.2750 38.7561648 3.11510196
;a 3} 0.2500 71.130749 5.91441882
S 32 0.2250 178.062588 15.29916811
z i 33 €. 2060 $6515.000000 ©31.62500000
S i
!
L‘j

e —— e

JENC
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NP ASWN -

12.

ViVE
0.9250
0.9500
0.9752
L« 000t

11.

V/vo0
0.8750
0.%0060
0.9250
0.9500
0.9750
1.0000

12.

v/v0
0.8250
0.8500
V.8750
¢.9000
0.925%0
0.9500
0.9750
1.0000

2

TITANIUM
YSENTROPE PRESSURES
PRESSURE (MB) ENERGY (MB—CC/GH)
0.690831 0.0007552¢
0.057409 0.00034802
0.027331 0.00011638
€.000213 0.00004290
TITANIUM
ISENTRGPE PRESSURES
PRESSURE (MB) ENERGY [MB-CC/GM)
0.170564 0.00236369
0.129015 0.00153805
0.091759 0.00093028
0.058291 0.00051805
0.028169 0.0002816%
0.001009 0.00020363
TITANIUM
ISENTRCPE PRESSURES
PRESSURE (MB) ENERGY [MB-CC/GM)
0.27185% 0.00527434
0.219718 0.00391800
0.173154 0.00283445
0.131478 0.00199483
0.094102 0.00137375
0.060518 0.0009488S
0.030285 0.00070042
0.003017 0.00061099
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11.

V/v0
0.7250
0. 7506
Q0.7750
¢.8000
N.8250
0.8500
0.8750
0.9000
0.9250
0.950¢C
0.9750
1.0000

12.

v/ve
0.6250
0.6500
0.675¢C
0.76G0
0.7250
0.7500
0.7750
0.3G00
¢.8250

0.8500.

0.8750
0.9000
G.92%0
0.9500
0.9750
1.0000
1.025C

2

o

TUTANIUM

ISENTROPE PRESSURES

PRESSURE (MB)

0.574968
0.48%868
0.41461)
0.247854
0.288474
0.235518
C.188179
0.145767
0.107689
0.073432
0.042553
0.014663

TITANIUM

ISENTROPE

PRESSURE (HMB)

1.128171
0.979149
0.849239
0.73543%
0.635352
0.5%47C063
C.468742
C.230187
0.337211
0.281841
0.2321¢7
0.187573
0.247429
G5.111186
G.DT041%6
D U&BTLS
0,021 740

ENERGY (HB-CC/GM)

C.017529%0
0.01458921
0.01209184
0.009923678
0.C0823024
0.00678414
0.00561524
0.00469445
0.00239%616
0.00349788
0.00317971
€.00302404

PRESSURES

ENERGY (MB—CC/GM)

0.04690290
0.04108436
0.036G3540
2.03165908
0.027t 1224
C.02462772
0.021802237
0.01940%24
0.01737174
0.0156625%
001424367
0.41302531
D.012i6123
D.0L144837
0.01992631
0.01057701
0.0103B446
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li.

v/vO0
0.5750
C. 6000
0.625%0
0.4500
0.56750
0.7C00
0.72%%
O« V540
0.715¢C
0.8000
0.8250
0. €500
0.375%¢6
0. 9000
0.925¢C
0.72500
0.9750
1.0020
.0250
1.050¢
1.0750

3

TITANIUM

ISENTROPE

PRESSURE (MB)

1.583102
1.36:088
1.2059364
1.0652040
0.917691
0.79987%
U.696127
J.604415
0.523053
0.450533
0.385971
3.328068
0.276075
0.229286
0G.187020
0.148801
0.114145
0.082648
0053959
0.027711
J.0U3813

PRESSUKES
ENERGY (MB-CC/Gt)

0.07482742
0.06862%60
0.05947736
0.05324214
C.04780219
0.04305818
0.03892583
0.03533322
0.03221864
0.029528¢3
0.02721791
0.02%24565
0.0235771>
0.02218174%
0.02103256
0.02010586
0.51938049
0.01883847
0.01846270
G.0:823874
0.01815348

99
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ENERGY (MB-CC/GM)

11iaANIUM
12. ISENTROPE PRESSURES
V/vo PRESSURE (Mp)
0.4500 4. 154194 D.2533045)
0.4750 3.606205% 0.23190867
0.5000 3.147097 0.21328105%
9.5250 2. 755098 0~ 19698368
0.5500 2.%26609 Oe18266416
Ca5750 2.145087 0.17003588
3.6000 1.30C 266 C.15885365
0.62590 1.687%94 0.14895279
0.6500 1.50183¢ 0.14014090
0.6715¢ 1.3387%5% 0.1322%155
G, 7000 1.194908 0.12528937
0.7250 L-06T7471 0.11903617
00,7500 0.954110 0.11344797
0.7750 D.852885 0.1084525)
C. 8009 O.762174 0.103987135
0.8250 0.580611 0.09999824
0.8500 0.607042 0.09¢643789
0.87%0 0.540434 G.023206489
0.9000 0.480100 009044285
0.G52%0 0.425169 0.08793%66
0.9500 0.375G73 0.03572692
0.9250 0:329274 0.08377939
1.0000 C.287308 0.08207461
EXPANS I OK PHASE - 1SENTROPE ABOVE ESLIN BMU =
L5000 C.287308 0.08207481
i.0500 02221399 0.0793248123
1.1000 C.18044] 0.07672452
1.2500 0.15%47T1 007451229
1.2000 0.138382 0.0725469¢&
1.250G0 0.127889 0.070745%58
13000 0e120352 0.-06906651
1.3500 .114183 0.N674338¢
1.40CQ 0.106575% 0.06502186%
le 4500 0.103199 0.06464847
15000 0.097980 0.06337176
1.6000 0.087749 0.06075491
1.7000 0.078989 0.05840685
l. 8000 0.071761 0.05%678891
1.9000 0.065774 J.05519572
2.0000 0.060722 Ve 05377024
21000 0.056367 0.052463355
22000 0.052545% 0.05125400
2.3000 0.04%149 0.05012708%
2.4000 0.046108 C.04907210
2.5000 0.0433¢9 0.04808128
2. 6000 0,040892 0.04714820
2. 7000 0.038842 0.064624574D
2.8000 0.035594 0.0484341¢%
2.9000 0.034715% 0.044564430a
3,0000 0.032994 0.04389440
3.10::0 0.031411

ST L

0.04318096

0.
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51
52
53
54
3]
56
57
58
59
60
61
&2
63
64
65
66
67
68
63
70

7}

TITANIUM

EXPANSION PHASE ~ ISOENERGY ABOVE ESLIM

1.0000
1.1000
1.2000
1.3000
1.4000
1.5000
1.6000
1.730¢
1.8000
1.9060
2.0000
2.1000
2.260C
2.3000
2.4000
2.5000
2.6000
2.7000
2.8000
2.90060
3.0000

0.287308
0.193634%
0.158u91
0.14%087
0.135916
0.12697]
0.118229
0.110333
0.103528
0.097704
0.0925647
0.088168
0.0084137
0080471
0077117
0.07403)
0.071184
0.068548
0.066099
0.063820
0.061693

0.08207461
0.08207461
0.08207461
0-48207461
0.08207461
G.08207461
0.08207461
0.08207461
0.08207461
0.08207461
0.08207461
0.08207461
0.082074¢1
0.08207461
0.08207461
0.GR207461
0.08207461
0.08207461
0.082017461
0.08207461
0.08207461
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102

.
Vivo
0.425¢
0.4300
0.4750
0.3000
0.%250
0.5500
G.375¢
0.6000
0.6250
0.6500
0.6750
0. 7000
G.7250
0.7500
0.7750
0.80060
0.8250
0.8500
0.8750
0.9000
0.9250
0.9500
0.9750
t.0000

1.0000
1.0500
l.1000
1.1500
1.2000
1.2500
1.3000
1.3500
1. 4000
l.4500
1. %000
1. 60090
1,7000
£.8000
1.9000
2.0000
2.1000
2.2000
2.3000
2.4000
2.%50G)
2.5000
£.7000
2.8000
2.9000
31.0000

IXENTROPE PRESSURES

PRESSURE (MB)

5.209458
4.510571
3.929722
3.4427202
3.029688
2.677667
2.375179
2.113553
1.8859]11
1.686744
1.511602
1.3546859
1.21954¢
1.097184
C.98774%
0.889509
0.801032
0.721095
0.648657
0.582831
0.5228%54
0.468070
0.417509
0.371876

EXPANSION PHASE - ISENTRUPE ABOVE ESLINM

0.37187%
0.2994467
0.250908
0.219010
0.197633
0.182513
U.170899
0.1611%9
0.15242%
Ce 144306
0.135672
0.122491
0.110%55
C.100650
0.092379
0.085347
C.0719250
0.073885
0.069112
0.064837
0.060986
0.057%03
0.054339
0.051454
0.043816
0.046396

e et A

T

ENERGY (MB-CC/GM) {

0.3320884¢
0.30520n63
$.28202721
626169528
0.24302935
0.22807337
0.21412026
0.20172186
0.19067249
0.18080044
0.17196123
0.16403259
0.15691033
0.15050524
0. 14474044
Ge 13954945
0.13487443
0. 13066490
0.126876690
0.12347057
0.120412490
0.11767162
0.11522107
0.11303662

8MU =

C.11303662
0.1093959]
0.10602345
0.10310612
0.100%962¢
0.09810562
0.09588623
0.09381364
0.0918755s
0.09006415
0.08837222
0.085062 30
0.08224085
0.07978261
0.07759123
0.07560129
0.07577081
0.07207276
0.07 048884
0.069G0559
0.06761235
0.06630025
0.66506167
0.06388998
0.06277938
0.06172473
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51
52
€3
54
595
1)
57
59
59
60
At
62
63
hé
65
4“6
67
68
69
70
71

EXPANSION PHASE -

1.0000
1. L1000
1.200GC
1.3000
1.4000
1.5000
16000
Y.7000
1.8000
1.9000
200900
2.1000
2.2000
2.2900
2.4000
2.%000
2.6C00
2.7000
2.8000
2.9000
3.0080

TITANIGM

0.371876
0.26T7247
0.223468
0.202490
0.187744
0.174467
0.162288
0.151574
0.142379
0.134473
0.127564
0.12)1417
0.115873
0.110828
C.106208
0.101959
0.090038
0.054407
0.091035
0.087896
0.084966

ISOENERGY ABOVE ESLIM

0.11303642
8.11303662
0-11303662
0.11302662
0.113036062
0.113035662
0.1130366%«
0.11303662
0.113036062
0.11302662
0.11303662
0.11303682
0.11303662
0.11303662
0.01303662
0.11303662
0.11303662
0.11303662
0.11303662
0:11303662
0.11303662
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2 g 1. 5 ISENTROPE PRESSURES
v/Ve PRESSURE (pB) ENERGY (MB-C(.7Git)

1 0.2750 38.756168 32.115101¢5

] 2 0.30060 32.608524 2.9192903

] 3 0.3250 27.84593¢ 2.75313643

I 4 0.3%00 24.079235 2.61023942

! 5 G-37%0 21.046962 2.48592588

) 6 2.4000 18.568236 2.37670404

; 7 0.42%0 T 16.514719 2.27991310

: 8 0.4%00 14.792312 2.19348922

¥ i 9 G.4750 13.335]153 2.115806¢7

B i 10 0. %5000 12.088%16 2.04556713

3 | li 9.3250 11.012487 1.98:72091

. : 12 C. 5500 10.079665 1.92340991

g 1 i3 0.5750 9.26285% 1.86992554

4 ‘ 14 0.6000 8.543926 1.82067738

; 15 0.625) T7.907534 1. 77516934

i 16 0.6500 7.3412%0 1.73298140C

i 17 0.6730 6.83492) 1.69375546

; 18 0.7000 6.380133 1.65718427

‘ j 19 0.7250 5.$7005% 1.62300259

2 20 0.7500 5.596959 1.59098019

- { 21 0.T750 5.261597 . 1.56091620

o 22 0.8000 4.954181 1.53263456

; f 23 0.8250 4.673100 1.50598019

o 24 0.8500 4.415351 1.48081601

S 25 G.8750 4.178350 1.45702027

| 26 0.9000 3.959869 1.43448453

' 27 0.9250 3.757972 1.4131113}

; 28 0.9500 3.570975 1.39281511

1 29 T 0.9750 3.397404 1.37351617

, 30 1.0000 3.235967 1.35514434

<ﬁ EXPANSION PHASE - ISENTROPE ABOVE ESLIM BMU = .,

- N 1.0000 3.235967 1.35514434

o] 32 1.0500 2.953411 1.32097453

B 33 1.1000 2.71915¢ 1.289564% 90

- 34 1.1500 2.%52185%0 1.26053716

3 35 1.2000 2.352634 1.2335224¢

o 36 1.2%00 2.204932 1.20825641

! 37 1.3000 2.974006 1. 18455112

: 8 1.3%60 1.9%6516 1.16218217

L 39 1.4000 1.850127 1. 16207542
s 40 1.4500 : 1.7%31383 1.12109797 '
At 41 1.5000 1.664466 1.16215212 .
L; 42 1. 6000 1.508139 1.06704338 "
% i 63 1. 7000 1.375232 1.65514285 !
i} 44 1. 8000 1.261219 1.00597653 i
I¥ 45 1.9000 1.162488 0.97916228 -

f 5 2. 0100 1.076210 0.95439165
o, 47 2.1000 1.000203 0.93141313 ’
48 2,2000 0.932701 0.91001858 ;

49 2.3000 0.872623 0.89003328

e 50 2. 4000 J.B18568 0.8T130883

.____mm
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51
52

53

54
55
58
97
5§
59
6.,
61

-
ta

(/K]
64
65
66
617
6y
69
70
71

EXPANSION PHASE - ISOENERGY AROVE ESLIM

1.0000
1.16000
1.2000
1.3400
1.4000
1.5000
1.6000
1.7000
1.8000
1.9000
2.0000
2.1000
2.2000
2.3000
2.4000
2.5000
2.6000
2.7000
2.8000
2.9000
3.0000

3.235967
2.853853
2.5814T7
2.370181
2.195076
2.044878
1.914221
1.799723
1. 698656
l.606722
1.528059
1.455209
1. 38903y
1328634
1,273272
1.222340
1.175327
1.13179¢
1.051375
1.053742
1.01H86%7

1.355144 3¢
1.35514434
1355144 34
1635514434
135514434
1435514434
135514434
135514434
14359514434
135514434
1.35514434
1.39514434
139514434
135514434
1635514434
1635514434
1635514434
1le3551 4434
1.35514434
1.35514434
1355114434
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33
o 34
. 35
o 3%
. 37
o 28
- 39
40
sl
42
43
&4
45
46
47
48
49
50
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fl’ e
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it

L 741
0.22%0
0.2500
0.2750
0.3000
0.32%0
0.3%00
0.3750
0.4000
0.4250
0.45Q0
0. 4750
0.5000
0.5250
0.5%00
0.97%0
0.6000
0.6.50
0.6500
0.67%0
0.70C0
0.725%0
0.7500
0.77150
2.8000
0.825%0
0.85%00
0.87%0
0.9000
0.9250
0.9530
D.9750
1.0000

&

TITANIIIM

ISENTROPE PRESSURES

PRESSURE (M3}

173.062%¢8
148.760983
126.630891
109.440569
95.800249
84,750072
15.657187
68.069917
61.661915
56.192237

51.479604 -

47.385314
43.801653
40.643851
37.844383
35.3480878
33.)131)14
31.100807
29.281928
2T7.631442
26.128327
258.754817
23.495806
24.338375
él.271421
20.28%353
19.371848
18.523650
iT.734411
16.998557
16,3116V
15.667894%

EMERGY (MB=-CCIGH)

15.29916811
14.40305497
13.64T64130
12.99825764
12.4329%5038
11.9351 7649
11.49259400
11.09478%19
10.73744392
10.4117738¢0
10.13423968
9.864077227
9.%58357393
2.35497248
9.13781202
8.935%27043
8.74579573
8.56805706
8.40090537
8.24334300
8.09445899
¥.953609:1
T« 81999952
" T-6930736%
T«57230115
T-45720863
ToIT37211
Te24241060
7.14198065
1.065T7172
€.95350218
686491609

EXPANS ION PHASE — ISENTROPE ABOVE ESLIM BEMU =

1.0000
l1.0500
1.1000
1.1500
1.2000
1.2500
1.3000
1.3%00
1.4000
1.4500
1.5000
1.6000
1.7000
1.8000
1.9000
2.0000
2.1000
2.2000

15.6678%4
14.307174
13493528
12.600675
11.807¢71
11.098000
10.458483
9879498
9.352318
8.870586
8.428312
T 6468698
6.932262
6407749
5.908272
3.470680
5.084656
4.742025

€.86451609
6.69803160
6.56310489
6.29869308
6.26358467
6013677365
6.01 741564
5.90479296
5. 79828523
5.69726427
5.60154921
5.42387259
5.26212603
5. 11405301
A.97TT82028
4.8519237%
4.73511660
4.62635434

C.
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wir &

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
7

TITANIUM

EXPANSION PHASE —~ JSOENEARGY ABOVE ESLIM

1.0000
1.1000
1.200G0
1.3000
1.4000
1.3000
1.6000
1.7900
1.8000
1.9000
2.0000
2.1000
2.2000
2. 3000
2.4000
£.5000
2.6000C
2.7000
2.8000
29000
3.0000

15.667894
14.153296
12.937733
11.928816
11.070380
10.328190
9.6796176
9.108319
8.601162
B.147957
T.740329
T.372655
7T.0365%]
6.T3C6056
5.650162
6.192155
5.953995
5.733476
5.528708
5.33806¢4
5.160129

6.86491609
686491609
6.086491609
6.86491609
6.85491609
£.86491609
6.8649160C9
6.86491609
6.86491609
6.8649150U9
6.8£49160C9
6.86491609
6.86491409
6+80491609
6.86491609
6.86491609
6.86491609
6.86491609
6.506491609
6,86491609
6.86491609
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108

AC = S

BG
1.3300

s
CORARRPWN =

HC = §

RMHOIN

2.8500

13

v/vo
1.0000
0.97%0
0.9500
0.92%0
0.9G00
0.8750
0.8500
0.82%0
0.8000C
0.77%0
0.7500
0.725%50
C. 7000
0.675%0
0.6500
0.6250
0.6000
0.5750
0.5500
0.5250
0.5000
C.475%0
0.+500
0.4250
0.4000
0.3750
0.35C0
0.3250
0.3000
0.27%0
0.2500
0.2250
0.2000

NICKZL

ANV

1.9120

HUGOMIOY PRESSURES
PRESSURE (MB)

0.
0.051212
0.110076
0.178029
0.256830
0.348650
0.436174
0.302746
0.732560
0.910902
1.124481
1.381859
1.694037
2.075238
2.543985%
3.126583
3.849226
4.761031
5.918527
T.402496
9.32664%
11.854806
15.229532
19.0821493
26.216832
35.398192
49.076126
710.500647
106.469111
173.473684
322.536228
814.034050

94282.000000

aw 5§

BMU

1.5000

ENERGY (MB~CC/GM)

0.

0.00007225
0.00031059
0.00073350
0.00144938

- 0.00245943

0.003861%1
0.00575510
0.00826817
0.01156619
0.01536457
0.02144533
0.02868008
0.03806164
C<05024800
C.06612607
0.08588998
0.11418951
0.15030120
0.19843031
0.26316716
0.35122871
0.47269989
0.64319175
0.88777079
1.24852534
1.80019638
2.68554929
4.20589012
1.09754026
13.65136313
35.60250235

968.00000000

ESUBO
0.0900000
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13,

vVIvo
0.8759
0.9000
0.9250
0.9500
0.9750
1.0000

13.

V/vo
0.7250
0.7500
0.7750
0.8000
0.8250
0.8500
0.8750
0.9000
0.9250
0.9500
0.9750

1.0000 -

1.0250

1

N:CKEL

—— v ¢ s

IZENTROPE

PRESSURE (Mg,

0.348550
0.259613
0.182192
0.11455]
0.05%62)
0.004131

NICKEL

PRESSURES

ENERGY (MB-CC/GM)

0.00245943
0.0C160698
0.0009887¢
0.00057452
0.0003382¢
0.00025714

ISENTROPE PRESSURES

PRESSURE (MB)

1.381859
l.162135
0.972259
0.807762
0.664929
0.540657
0.432339
0.337773
0.255090
0.182697
0.119228
0.063513
0.014%38

ENERGY (MB~CC/GM)

0.02144533
0.0 787117
0.01487260
G.01237211
€.01030365
0.06861073
C.00724488
0.006&16433
0.00533307
0.004719%94
0.00429791
0.00404354
0.00393645

T el "t - —

(X
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GNP RP W

13

v/v0
0.575%50
0.4000
C.6239
0.633)
0.4750
0.7000
0.72%0
0.7500
0.T750
0.8000
0.8250
0.8500
0.8750
0.2002
0.9250
0.9500
0.975%50
1.0000

EXPANSION PHASE -~ §SENTROPE ABOVE ESLIM

1.0000
1.0500
1.1000
1.1500
1.2000
1.2300
1.3000
1.3500
14000
1.4500
1.5000
1.6000
1. T6C0
i.8000
1.9000
2.0000
2.1000
2.2000
2.3000
2.4000
2.9000
2. 6000
2.70)0

2.8000 -

2.9000
3.0000
3.i000
3,2000
3.300¢
3.4000
3.5000
3. 6000

3

NICKEL

PRESSURE (MB)

%.762031
%.112439
54561200
3.090123
2.6089528
22336434
2.033%3%7
1.7708%6
1.541186
1340036
1.163323
1.007634
0.870101
0.748300
0.64017S
0.543972
0.458190
0.361539

0.381539
0.266270
0.190635
0.148410
0.i118613
0.102207
0.091230
0.08289%
0.075811
0.06938%
0.063443
G.050137
0.041695
0.036010
0.032064
0.029181
0.026922
0.025037
0.02340}
0.021948
0.020643
0.019464
0.018393
0.017416
0.014523
0.015704
0.01495})
0.0142%6
0.013513
0.053017
0.0124563
0.011947

o ————— e e

ISENTHCPE PRESSURES
ENERCY (MR-CL/GM)

0.114589%3%
C.A0172516
0.09094264
0.081%59658
0.073472 71
0.06841215%
0.06027478
0.05492303
0.05026779
0.04621612
0.04269567
0.0396426)3
0.03700197
0.03472607
0.032%73642
0.03110864
0.02969971
0.0285193¢6

BMU =

6.02851936
0.02676275
0.02495595
0.02352333
0.02231607
0.02124851
0.02028155
0.01940507
0.01862156
0.01793397
0.01733997
0.01550791
0.01451512
0.01388549
0.01342309
0.01306597

0.01271740 -

0.01242012
0.01214566
0.01183964
0.01164947
0.01142336
0.01120995
0.01100807
0.01061672
0.01063500
0.01046215
0.01029745
0.01014030
0.00999013
0.009845643
0.00970875

G.
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i By P

NICKEL

EXPANSION PHASE - ISUENERGY ABUVE ESLIM

1. 0000
1. 1000
1. 20€0
1. 3090
1. 4000
1.5000
1.6000
. 7600
1. 8000
1. 9000
2.0000
2. 1000
2.2000
2.3000
2.4000
2.5000
2.6000
2. 7000
2. 8000
2.9000
3.0000

0.3A15339
0.224640
0.106749
0. 141757
0.123%59
0.106711
0.9092231
¢.081171
0.073310
0.067757
0.063528
0.060310
0.057471
0.054942
0.052645
0.G50537
0.048593
0.046793
0.045122
0.0435%68
0.042114

0.02851936
0.02851936
0.02851936
0.02851936
0.02851936
0.0285193¢
0.0285193%
0.0£8519136
0.02851928
C.02E5193¢&
0.02851936
0.02851936
0.02851936
0.02851936
0.04851936
0.02851936
0.028%1936
0.02851936
0.02851936
0.02851936
0.02851936

PIPT VR,
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Ty

13.

vivo
0.4290
0.4500
0-47%0
0. 5000
0.5250
0.5500
0.9750
0.6000
0.6250
0.46500
0.6750
0.7000
0, 7250
0.7500
0.7750
0.8000
0.8250
0.8500
0.8750
0.9000
0.9250
0.9500
0.9750
1.0000

1.0000
1.6500
1.1000
1.1500
1.2000
1.2500
1.3000
1.3500
1.4000
1.4500
1.5000
1.6000
L7000
1.8000
1.9000
2.0000
2.1000
2.2000
£.3000
2.4000
2.5000
2.6000
2.7000
2.8000
2.9000
3.0000

NICKEL
ISENTROPE

PRESSURE (MB)

19.821493
17.045881
14.768014
12.879231
11.298464
9.964338
8.829760
7.858154
7.020799
6.294912
5.662251
5.108085
4.620421
%.189429
3.806989
3.465356
3.161892
2.888857
2643247
2.421660
2.221196
2.039368
1.874037
1.72335¢

1723356
1.469295
1.268896
1.109512
0.980300
0.87354¢6
0.783961
0.707988
0.643212
0.587904
0.540718
0.465851
0.411261
0.370353
0.338296
0.311953
0.28947%
0.269417
0.2523713
0.2361758
0.222696
0.209975
0.198420
0.187888
0.1782%6
C.169419

PRESSURES
ENERGY (MB-CC/GM)

0.64319175
0.59150387
0.54687309
0.508086704
0.47411552
0.44424558
0.41783473
0.39437670
0.37345608
0.35472917
0337990948
0.322715652
0.30906713
0.29666863
0.28541344
0.27517481
0.26584330
0.25732400
0.24953420
0.24240185
0.23586330
0.22986275
0.22435082
0.21928371

EXPANSION PHASE ~ ISENTROPE ABOVE ESLIM EMU =

0.21928371
0.21035824
0.2r235891
0.19537780
0.18922464
0.18375929
0.17887560
0.17448955
0.17053137
0.16694093
0.16366547
0.15774375
0.152467032
0.14820350
0.14418330
0.1405087¢&
0.13711622
0.13396358
0.13102064
0.12826399
0.12567440
0.12323555
0.12093335%
0.118753548
0.11669115
0.11473082
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ar - -

EXFANSTON PHASE -

1.0006
1. 100y
1.200C
2.3000
1.4600
15000
1.5000
1.7000
1.80060
1.9630
2.0000
2. 1000
2,2C00
2.3000
2. 2609
£.5000
2.6000
2. 70300
2.8000
29000
3.0000

NICKEL

1.723356
1.348798
1. 104577
C.92212%
V.804#25¢
0.708770C
0.638127
0.58546467
0.545¢£2%
0.513521
0486400
0.462822
0. %4624
G.422376
Cu A0LTAS
0.388572
0.3730526
C. 359788
C. 346928
0.334975
0.223809

ISOENERGY ABOVE ESLIM

0.21%2837)
0,21928371
0.21928371
0.21948371
C.2128371
0.21928371
0.21928371
0.21928371
0.21928371
0.21928371
0.219208371
0.21928371
0.21928371
0.21928371
0.219283171
0.21928371
0.21928371
0.21v28371
0.21928371
0.21928371
0.219268371

1i3
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14.

v/vo
¢.3000
8.3250
0.3500
0.3750
’9 - -&000
De4 250
0.4%500
0.4T7T%D
0. %000
0. 3250
¢.5500
0.574%0
0.6900
G.42%0
0.6500
0.8750
0.7000
0. 7250
0.7500
0.77%0
0.8000
0.323%0
0.8500
Q.8750
0.9000
0.925GC
0.95C0
092750
1.0000

EXPANSION PHASE -

1. 0000
1.0590
1.1000
1.1500
1.2000
1.2500
1.3000
1.350C
1.4000
1.4500
1.5000
1.6000
1. 7000
1.8030
1.9000
2.0000
2.1000
2.2000
2.3000
2.4000
2.5000

6

NICKEL

ISENTROPE

PRESSURE (MB)

106.469111
89.433648
76.201394
65.724705
57.291277
50.403743
44.706639
39.940670
35.913226
32.470888
29.526258
26.968866
24.738782
22.782058
21.055418
19.523827
18.158681
16.936441
15.0637597
14. 845865
12.947573
13.131169
12.386841
11.706209
11.082086
10. 508274

9. 979409
9. 490826
9.038456

ISENTROPE ABOVE ESLIM

9.0384%56
8. 235545
7.549853
6958747
6. 445434
5.993228
9« 594662
5.240660
4.924860
%. 642089
4.338011
3.951691
3.991085%
3.287672
3.027927
2.802296
2.604074
2.428442
2.271795
2.131322
2.004750

PRESSURES

EMERGY (MB-CCJSGM)

4.20589012
3.93228301
3.70058402
3.80180271
2.32933438
3.178223¢01
3.04468012
2.9257&£1685
2.81914711
2.72293184
2.635757%2
2.55628014
2.48391020
2.41661772
2.35489815
2.297175617
2.24468526
2.19525173
2.14908206
2.10585281
2.06520246
2.02712485
1.99116372
1.95720828
1.92508961
1.89465757
1.86577821
1.83833168
1.81221040

BMU =

1.81221040
1.76363069
1.71918565
1.67631796
1.64055103
1.60549%77
1.57282989
1.54228218
1.51362108
1.48566467%
1.46118568
1.4142952¢
1.37186642
1.33315592
1.29760101
1.26470845
1.23431540
1.20596276
1.17947802
115466422
1.13135268
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ELPALSION PHALE

fid j.aaom
92 i-~10%0
53 12000
54 L« 3G00
5% le 4000
56 145000
57 1.6000
58 1. 7000
59 1. 60600
&0 1. 9009
61 2.0000
¥4 2.1000
63 2.2000
64 2.30G0
65 i.4000
66 2.3000
67 2.6000
68 2. 7000
69 2.8000
T0 2.9000
1% A.coco

B B . . -

NitKEL

~ ISDEHERGY ABUVE FSLIM

ERLETT S
T.92603%
T.079831
bebllé90
5.870503
5.425158
5.053642
4.738669
4. 4566717
4.2277%4
4.0140885
3.823158
3.64%204
3.490493
34345043
3.211238
3.087728
2.973387
7.B86717¢
£« 168308
2:676031

1.812210&90
1. 81221040
1. 41221040
1.081221040
1.81 2210640
1.81221040
1.81221040
1.81221040
1. 1221040
1.31221040
1.81221040
1.81221040
1. 81221040
1.81221040
1. 81221040
1.8l 221040
1.81221040
l.81221040
1.81221040
1.81221040
1.81221040

e e me
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N o N

-~ _ _ .




g bR

116
NICKEL
13. s ISENTRAPE  PRESSURES
V/V0 PRESSURE {ME] ENERGY (MB-CC/GM)
1 0.2750 LT3.4TY6A4 T.0N %4020
Z 0.3000 145.019482 5.6531408%9
3 0.32%0 123.219913 6.2/815592
4 C.3500 106. 143284 5.95703703
5 0.3750 92.510399 5.67859012 \
6 0.4000 81.447115% 5.43453354
7 0.4250 T2.340075 5.218611392
] 0.4500 54,T4RT779 $.02602118
9 0.4750 38.350334 285299468
10 G.5000 52.903732 4.5965%114
11 0.52%0 ©8.226117 4.55429327
; 12 0.5500 44, 176745 4.42427200
Co 13 0.5750 40.¢45838 4.30488592
‘ 14 0.6000 37.546742 4.19480669
i 15 0.625%0 34,.810313 4.09292287
16 0.6500 32.380822 3.99829689
17 0.6750 20.212943 3.9101322%
18 0.7000 28.269496 3.82774758
19 0.7250 26.519746 3.7505%656
, 20 0.7500 24.938101 3.67805147
T 21 0.7750 23.503110 3.60979053
I 22 0.8009 22.196676 3.54538730
; 23 0.8250 22.003448 3.48450217
! 24 0.8500 19.910326 3.42683545 ~
{ 25 0.87%50 18.906080 3.37212154 :451
g 26 0.9000 17.981032 3.32012418 :
; 27 0.9250 17.126805 3.27063242 . +
: 29 0.9500 16.336121 3.2234573]
| 29 0.9750 15.602623 3.17842904
" 30 1.0000 14.920746 3.1353945)
: EXPANSION PHASE -~ ISENTROPE ABOVE ESLIM BMU = g,
A 31 1.0000 14.920746 3.1353945]
L ) 32 1.0500 13.6997172 3.05445803
S 33 l.1000 12,643268 2.98069349
M 34 1.1500 11,721455 2.91207707
& 35 1.2000 10.910777 2.84832311) o
£ 1% 1.2500 - 10.192801 2.78886288 t
" 37 1.3000 9.%%3108 2.73321900
: 38 1.3500 8.980317 2.68098545% P
g 39 1.4000 8.465274 2.43181314 i
L, 40 1.4500 8.000446 2.58539915 : L
5 41 1.%000 7.579481 2.54147923 !
&2 1.6000 6.868422 2.46036163 tod
j 43 1.7000 6.23%951 2.38675952 :
- 44 1.8000 5.T15241 2.31950125 !
D 45 1.9000 5.266439 2.25767592 .
i 46 2.0000 4. 875089 2.20056349 |
47 2.10¢00 4.530634 2.14758238
48 2.2000 44225190 2.09825286
! 49 2.3000 3.952681 2.0521723%
2.4000 3.708281 2.0J899R9¢

[
r 50
:

|
|
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NICKEL

o . s i

EXPANSION PHASE = ISOENERGY ABGVE ESL IM

» 51 1.0000
i 52 1.1000
! 53 1.2000
i 54 1.3000
; 5% 1.4000
§ 56 1.5000
X 57 1,400
; 58 1.7000
i 59 1.8000
. 60 1.9000
o 61 2.0000
Loy 62 2.1000
; !i 63 2.2000
) 64 2.3000
i 65 2.4000
I 6% 2.5000
; i 67 2. 6000
L 68 2.7000
o 69 2.8000
! 70 2.9000
1 71 3.006G0
Lt

B

R S
NI Mt 2y ey i en . s

B

“a

14.92074%
13.267181
il.971517
10.924341
10.0%92z21}
9.333772
B.717%46
8.166862
T.723267
7.312917
6.945742
6.614448
6.313616
6.,029061
5.787420
5.555920
5.342230
5.144370
4.960642
4.789585
4.629933

3.13%3945)
3.1353945%
3.13539451
3.13%394%)
3,145394%]
3.135813¢45
3. 1353945}
3.13539451
3.13539451
3.1353945)
3.13539451
3.1353945)
3.13539451)
3.13539451
3.13539451
3.1353945}
3.13539451
3.13539451
3.13539451]
3.1353945]1
3.23539451

a anm

R A

— . . .
PP U T S Y

-
o on o e




118

NICKFEI.
13. . ISENTROPE  PRESSURES
V/vu PRESSURE {(MB) CNERGY (MB-CC/sLM)
: 1 0.2250 814.034050 35.6025023%
; 2 0.2%500 AVR. 232444 232 52248257
1 3 0.27%0 576.3923684 31.789212728
5 4. 0. 3000 497.576035 30.2(:580858
1 5 0.32%0 4#35.176376 28.95828938
; 6 0.23%00 3I84.T7E9C24 27.80768156
‘ 7 0.37%0 343.41%257 26.78501201 |
: ] 0.4000 308.952232 25.8682%943
! 9 0.4250 279.887108 25.0403%449
' 10 Oe4%500C £95.1070%4 24,28783870
i 1i 0.4750 233.7717376 23.59994054
F 12 0.5000 215.261192 22.96792436
: 13 0.5250 19¢,065058 22.38462162
a 14 0.5500 184.801428 21.84408760
: 15 0.5750 172.162249 21.34134579
r 16 €. 6000 160.899488 20.87219381
{ 17 0.6250 150.812227 20.43305564
© 18 0.46500 141.735468 20.02086662
19 0.6750 133.532898 19.63298273
g 20 0.7000 126.090971 19.267103963
! : 21 0.7250 119.314427 10.92124534
: ; 22 0.7500 113.122815% 18.59363341 ,
23 0.7750 107.44T7786 18.28272553 :
) 24 0.8000 102.230914 17.98715472 ’
{ 25 0.8250 97.422020 17.70570040 <
- 26 0. 8500 92.977770 i7.43727732
i 27 0.8750 88.860579 17.18091249
: 28 0.9000 85.0377¢3 16.9357321)
f 29 0.925%0 §1.480491 16.70094824
! 30 0.9500 718.163786 16.47564844
i 3l 0.9750 715.065418 16.25978732
; 32 1.0000 72.165773 16.05217707
1
: EXPANSICN PHASE = [SENTROPE ABOVE ESLIM BMU = Q. R
\ 33 1.0000 72.165773 16.05217767
z 34 1.0500 ©6.902700 15.66056418
g 3s 1.1000 62.258317 15.29678631
! 36 1.1500 58.134474 16.95764267
. 37 1.2000 56.451993 14.6404397%
W 38 1.2%00 51.146701 14.342886418
ST 39 1.3000 48.166265 14.06300807
o : ©0 1.3500 45.467628 .~ 13.79910982
P 41 1.4000 43.015004 13.54970801 i
R 42 1.4500 40.778313 13.31350529 '
5 ‘ 43 1.5000 38.732010 13.08936012
P 44 1.6000 35.127782 12.67395127
| 3 45 1.7000 32.058235 12.29591417 )
l 46 1.8000 29.416759 11.94988644
c 47 1.9000 27.122381 11.63154626 ;
48 2.0000 25.113112 11.33736491 i
49 2.1000 23.340926 11.06642416 !
50 " 242000 21.768049 10.81028211

i
i
\
i
i
!
i
1

;!!f | ;



v M A I i cme o

1.0000
i. 1000
1.2C70
1.3000
1.4000
1.5000
1.6000
1. 7000
1.8000
1. 9000
2.0000
2.1000
242000
203000
2.4000
2.5000
2. 6000
2.7000
2.80C0
2.9000
3.0000

T2.16%9774
2. 3ULODD
59.663846
54.944885
50.933624
£7.432248
44.481272
41.846626
39.5129548
37.429434
35.,556422
33.862711
32.323321
30.917908
29.529%549
28.444460
27.350441
26.337462
25.3946839
24.52108%
23.T7C3716

L X TalYie
———e

16.05217767
16.05217767
16.05217767
16.05217767
16.05217767
16,05217767
16.05217767
156.0%217767
16.0%217767
16.05217767
16.05217767
16.0%217767
16.05217767
16.05217767
16.05217767
16.052177¢67
16.05217767
16.05217767
16.05217767
16.05217767
16.0%217767

=1}
gzi
=



mamon oo anstifacaue aan A

L
s g 120
: i MOLYEL ENUM .
1
; i AC = § WC = 5 am= .5
Ty ? . ‘ 3
b e RHOIN ANU BNy ESURD |
! 1.0200 10. 2000 2.7130 1.6500 0.0450000 g
2 {
; 1S HUGONIOT PRESSURES
| v/vo PRESSURE {NB) ENERGY (MB-CC/GK)
f | 1.0000 . 0. 0.
B 2 0.9750 0.072051 0.00008830 :
. ; 3 0.9500 0.153468 0.00037614 :
FE & 0.92%50 0.2435795 0.00090355 !
- 5 0.9000 0.350845 0.00171982 :
T 6 0.8750 0.4707%0 0.0028845%0 i
E 7 0. 8500 0.608031 0.00447082 g
¥y 3 U.82%0 0.765%678 0.006%6831 )
ot 9 0.8000 0.947264 0.00928690 !
; 10 0.7750 1.157090 0.01276202 ;
i 11 0. 7500 1.400380 0.01716152 !
i 12 0.72%50 1.583547 0.02289487 !
;' 13 0. 7900 2.014543 0.02962562 :
ol 14 0.6750 2.403345 0.03826858 ‘
o 15 0. 6500 2.862627 0.04911370 i
L 16 0.62%0 3.400869% 0.062¢5984 §
o ! 17 0. 6000 4.062812 0.07966297 §
- 18 0.%750 4.853115% 0.10110656
- 19 0.5500 5.817443 0.12832593 i
o 20 0.525%0 7.007385 N.16316680 i
o 21 0.5%000 8.495870 0.20823208 S
L 22 0.4750 10.385642 0.26727753 R
o 23 0.4500 12.828544 C.34%86758 >
o 2% 0.4250 16.054126 0.43250596
-t 25 0.4000 20.423090 0.60067905
. 26 0.3750 26.528684 G.812765%9
8 27 0.3500 35.404122 1.12807241
: 28 0.3250 48.988059 1.62092830
™ 29 0.3000 71.307600 - 2.44682923
30 0.2750 112.072597 3.982907158
3 31 0.2500 201.177423 7.29622825
. 32 0.2250 490.694977 18.64159679
33 0.2000 15606.000000 447.25000000 ;
: {




" it e s e s me e e

ol wm—— e v 1

NS WN -

-
OOQQO‘WJ‘WN—'

Lol ]
N ==

15,

v/va
0.3750
0.9000
0.9250
0.9500
0.9750
1.0000

15.

v/VO0
0.7250
0.7500
0.7750
0.8000
0.8250
0.8500
0.8750
0.9000
0.9250
0.9500
0.9750
1.0000

i

2

MOLYBDENUM

141

ENERGY (MB-CC/(M)

ENERGY (MB-CC/GM)

ISENTROPE PRESSURES
PRESSURE (MB)

0.470750 0.00288450
0.353497 0.00188043
0.249761 0.00114645
0.157901 0.00065154
0.076477 0.00036843
0.004218 0.00027318

MOLYBDENUM

ISENTROPE PRESSURES

PRESSURE (MB)

1.683547 0.02269487
1.428205 0.01889630
1.204021 0.01568321
1.006698 0.01298489
0.832638 0.01074022
0.678805 0.00889613
0.542623 0.00740641
0.421885 0.00623C66
0.314692 0.00533347
0.219395 0.00468378
0.134555 0.00425426
0.8589¢C9 0.00402092
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1]

13
14
14
1¢
17
JH
15
0
Al
Vs

-
4

2

2h

2

27
28
29
30
31
32
32
34
35
36
37
38

%0
41
42
43
4%
45
46

48
49
50

ls- “'

VIVU
0.4250
C.4500
0.4750
0.5000
0.%25%0
0.5500
0.5750
0.6000
0.6250
Q.6500
0.675%50
C.T000
C.T250
0.7%00
0.7T750
V.8000
0.82%0
c.8%00
08750
C.9G00C
C.9250
0«95%00
C.9375¢C
1.0GGC

1.0000
l-.C500
1.10090
11500
1.2000
1.2%00
13000
13500
1.4000
1.4500
l.5000
1.6000
1.7000
l. 88:00
1.9000
2.0000
2. 1000
2+ 2000
243000
2.4000
2.5000
2.6000
2. 7000
2.8000
2. 9009
3.0000

I P~ PN S 1

ENERSGY (MB-CCT/GM)

MULYBDENUM
ISENTROPE PRESSURES
PRESLURE (MB}
16.054%12% 0.45250596
13.084548% 0.41608907
12.019878 0.38450714
10.4958049 0.35711370
9.2120355 0.33307360
8.121959 0.31192145
1.189495 029323145
6.386517 Ce27665%29
5.69G79% 0.26190551
4.55366% 0.23696733
4.086299 022640955
3.67333% 0.21692615
3.3066¢5 020839462
2979917 0.20070981
2.687688 0.19378098
22425445 018752950
2.189360 O.18188687
1.976186 0.1767932%
l. 783157 0.17219611
1.6079¢C3 0.16304914
la448387 0.16431145
1.302848 Ce LLOY4LTS
1.16276% UalB79227%

EXPANSICN PHASE ~ [SENTRUPE ABOVE FSLIM

1.1¢9763
6.953039
0.812448
0.71299¢6
0.643387
0.592208
0.5%1975
0,5181%7
N.48825«
G 460960
C.435804
U. 390690
0,353031
0.32175¢
0.29553)
0.273139
0,25%613
0.236513
C.221242
0.207557
0.195231
1.184079
0.1739%0
0.1641716
0.1%62712
0.148525

By A

0.15792275
0.15280435
0.14623240
0.14426497
0.14072041
0.13748553
0.13449322
0.13170473
0.12909693
0.12665402
0.12436301
0.12002780
0.31623006
0.311285015%
0. 10979468
0.10699771
0.10441438
0.10201357
G.09977246
0.09767325
0.09570128
0.09384409
0.0920%096
0.09043250
0.08886050
0.08736771

N
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MOLYBDENUM

EXPANSTION PHASE - 1SOENERGY ABOVE ESLIM

1.0000
1. 1000
1. 2000
L. 3000
1.4000
1.5000
1. 6000
1. 7000
1. 8000
1. 9000
2.0000
201000
2. 2000
2.3000
2.4000
2.5000
2.6000
2.7000
2.8000
2.9000
3.0000

1.169763
0.860709
0.720163
0.646742
0.595087
0.550946
0.512008
0.478342
0.4495%%
0.424751
0.403010
0.383625
0.366122
0.350184
0.335%88
0.322163
0.309772
0.298299
0.287645
0.277726
0.268469

0.15792275
0.15792275
0.157922715
0.157922175
0.15792275
0.15792275
0.15792275
0.157922175
0.15792275
0.15792275
C.15792275
0.15792275
9.15782275
0.15792217%
0.15792271%
0.15792275
0.157922715
C.1579227%
0.15792275
0.15792275
0.15792275

S e b o ——————— s
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14
15. s

vivu
1 0.2750
2 9.3000
3 0.32%0
4. 0+3500
s 0.3750
6 0.4000
7 0.42%0
8 C.4500
9 0.47%0
10 1. 5000
. il Ve 5250
i 12 0.5500
1 13 05750
! 14 0. 6000
/ 15 0.8250
‘ 16 0.4500
‘ 17 0.6750
; 18 0. 7000
] : 19 0.7250
d 20 0. 7500
e 21 0.775%0
i 22 0.8000
oo 23 0.8250
) 24 0. 8500
[ 25 0.875%0
! 26 0. 9000
27 0.92%0
; 28 0.95%500
| 29 0.97%)
L 30 1. 0000

: EXPANSEUN PHASE -~
‘ 3 1. 0300
i 32 1.9500
; 33 1.1000
| . 14 1. 1%00
i a5 L. 2600
. ‘ 3% 1.2500
. ' 37 1.3000
Yo 38 1.3500
; ! 39 1. 4060
i 40 1. 4500
N 61 1.5000
; 42 1.6000
' 43 i.7000
¥ b4 1.8000
; 45 1.9050
ok 46 2.0000
I"g 47 2.1000
48 2.2000
49 2.3000
- 50 2.4000

ERERGY (MB-LL/GM)

MOLYBRENUM

ISENTROPE PRESSURES

FREX UKL (ME)

112.072557 3.,93297188
94.0486329 3.732002n07
80.176092 3.%52131549
69.228939 3.339%6090
60.442073 3.i2164220
%$3.277033 3.0430320%9
47.3%3622 292028645
42.397203 2.81075001
38.20%372 2,7T1233165
34.626282 2.62336627
31.5464194 2-54251033
28,869621 2.66866734
26.532401 2.40093333
24.4T7T7244 2.33855599
22.659443 2.28090405
21.063132 2.22744361
19.5989]11 2417771989
16.302702 2:.13134304
17.134477 2.08797678
16.077533 2.04732949
1%.117833 200954684
14.243514 197320609
13.644486 1.939311186
12.712126 1.90728882
12.039025 1.87698527
11.41878% 1.84826361
10.845876 1.82100147
10.315458 1.79508913

9.823319 1.77042788
9.365759 174692869
ISENTROPE ABOVE ESLIM BMU =
9.365759 l.74692869
8.563164 1.70315528
T.894859 1.66291514
T.329560 1.62566893
6.84302) 1.59097910
6.417180 1.55851060
6.03395]1 1.52800332
5.69%053 1.4992505%53
5.390939 147208303
5.109930 la44635%8908
4.852562 1.42195219
4.398593 1237672460
4.012023 1.33%960175
3.679967 1.29798681
3.,3921%1) le26339646
3.140497 1.23143826
2.918738 1.20173044
2+722006 1le 17418556
2.346458 1.14839¢98
24339010 112423907

0.
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P e dry e

MOLYBDENUM

EXPANSION PHASE ~ ISOEMERGY ABOVE ESLIN

1.0000
1.1000
1.2000
1.3000
l.4000
1.5000
1.6000
l.700¢
l.8000
1.%000
2.0000
2.1000
2.2000
2.3000
2.4000
2.5000
2.6000
2.70600
2.8000
2.9000
3.0000

9.365759
A.284720
7.506183
6.89809¢%
64392345
5957584
5.578648
5.24L026
$.951978
4.690056
4.454998
4e242646
4.049728
3.873632
3.712225
35563735
3.426668
3.2997%4
3.181906
3.072185
2.969779

1.74692869
l.74692869
1.74692849
1.74692869
1.T4692869
le 74692869
le7469286%
1. 74692869
1e74692869
le 74692869
1.74692869
1. 74692869
l. 74692869
1. 74692869
1.74592869
174692849
1. 74692869
1. 74 692869
l. 74692869
1. 74692869
L 74692069
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o g ., e e v

A
126 :
MOLYBDENUM
15. 6 ISENTRGPE PRESSURES
v/v0 PRESSURE {87 ENERGY {MR-CC/GM) i
i Gedddu 490.696977 15.56159579
2 0.2%00 409.810688 17.55053334
3 0.27%0 A, Taanie 1852075432
.. 0.3600 301.339917 15.83923507 ]
5 0.32%9 263.771438 15.15098822
6 6.3500 233.321749 14.54503107
7 0.3750 208.270565 14.00631046 'E
g 0.4060 187.370937 13.32334845
9 0.42%0 169.722332 13.08722413
10 0.4500 154.66010S 12.69088733
1 0.4750 141.634301 12.32868457 P
12 0.5000 130.412493 11.99602306 '
13 0.52%0 120.547705 11.6891205%2
14 0.%500 111.856256 11.40486717
15 0.57%0 104.152026 11.14061296
i6 0.6000 97.285147 1089414620
17 0.6250 91.1337%0 10.66357684 .
18 0.6%00 . 85.597830 10.44 728374
19 0.6750 80.594642 10.264386764
; 20 0.7000 76.055198 16.05211377
; 21 0.72%0  71.921571 9.87096155
! 22 0.7%500 68.144611 9.69948053
: 23 0.7750 64.683294 9.53685045
; 24 0.8000 61.501433 9.35234508
: 25 0.8250 58.568638 9.23531873 <4
26 0.8500 55.058485 9.09519529
27 0.87%0 $3.348049 8.96145830
i 28 0.9000 51.01734% 883364570
; 29 0.9250 48.848891 8.71133792 i
{ 30 0.9500 46.827328 B-5941S770
: 31 0.9750 44.939110 B.48176253
32 1.0000 43.172265 837384093
: EXPANSION PHASE - ISENTROPE ABOVE ESLIM BMU = Q.
{
33 1.0000 43.172265 8.37384093
: 34 1.0500 39.983238 8.17049086
. 35 1.1000 37.196788 7.98169529
| 36 1.1500 34.741013 1. 80568063
i 37 1.2000 32.558495 7.65097977
' 38 1.2500 30.605370 7.48637342
. 39 1.3000 28.844902 7.34083730
. 40 1.3500 27.249759 7. 20350039
I 41 1.4000 - 25.797441 7.07361305
: 42 1.4560 24476047 695052272
, 43 1.5000 23.252791 6. 83365625
; “4 1.6000 21.10194] 6.61693150
i 45 1.7000 19.264161 6.41962296
f 46 1.8000 17.679491 6.23898578
‘ &7 1.9000 16.301582 6.07278889
48 2.0000 15.094292 %. 91920006
49 2.1000 14.029232 5. 77669919
50 2.2000 13.083876 S. 04401263

e
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51
52
93
54
55
56
%7
58
59
60
61
62
63
64
69
66
617
68
69
L))
Tl

EXPANSION PHASE -

1.0000
1.1000
1.2000
1.3000
1.4000
1.5000
1.6000
L7000
1.8000
1.9000
2.0000
2.1000
2.2000
2.3000
2.4000
2.5090
2.6000
2.7000
2.8000
2.9000
3.0000

MOLYBDFI-UM

£3.172266
39.014990
35.673634
32.0897595%
30.534024
28.,489441
26.702100
25.126820
23.770249
22.4/8091
21.353627
20336576
19.412116
18.568090
1T7.794414
17.082636
16.425611
15.817255
15.252353
14.726410
14.235530

ISOENERGY ABOVE ESLIM

8.37384093
8.37384093
8.37384093
8.3738409)
6.37384093
8.37384093
8.3738409)
8.37384093
£.3738409)3
8.37384093
8037384093
8.37384093
8.37384093
8.37384093
8.37364093
8.37384093
8.37384093
8.37384093
8.37384093
8.37384093
8.37384093

N - _ . e
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AC = 9

KG
C.8600

CGXNOPE VN

NC = .88

RHOIN
11.6800

17

v/vo
1.0000
0.9750
C.9560
0.925%0
0.9000
0.67%90
J., 8500
0.8250
C.83000
0.77%0
0.7%00
0.72%0
0.7C00
0.6750
0.6500
0.6250
0.6000
0.57%0
0.5300
0.52%0
0.5000
0.47%0
0.4500
0.4250
0.4000
0.3750
0.23%00
0.32%0
0.3000
0.2750
0.2500
0.2250
C¢.2000
0.17%0

TH JRIUM

— e ——

ANY

0.5310

HUGONIOT PRESSURES
PRESSURE (MB)

0.
0.014173
0.030337
0.048826
G.070044
0.09447¢6
0.1227112
0.155475
0.1926%3
0.238342
0.290919
0.353102
0.427080
0.515648
0.4622416
C.T752097
0.910911
1.107569
1.3%2%27
1.661260
2,056194
2.5677132
3.240897
4.141995
5,3764217
T.100459
?.593019
13.325064
19.185045
28.992992
46,991%09
8%.278403
184.079%%6

1040,4272¢92

K1V ESUBD
2.,5000 0.90250000 4

ENERGY (MB=CC/GM) {
0. ‘
G.00001516
006006693
C.0C015676
0.00027984
0.00050554
0.00078796
0.00116673
0.00165798
0.00229568
0.00311343
0.00415681
0.00568476
0.00717403
0.00932557
0.01207346
0.01559778
0.02014326
0.02604697
0.03377989
0.04401099
0.05770801
0.07630065
0.10195397
0.1360268
0.16998444
0.26592900
G.3850349¢
0.57489429
0.89982524
1.50671700
2.82922763 1
6.54655560
36.746%53974 -
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18,

VIVQO
0.925%0
0.9%00
0.975¢
1.0000

k7.

v/vo
0.87150
0.9000
0.92%u
0.9%00
0.97%0
1.0000

1e.

v/vo
0.3250
0.8309
C.8750
0.9000
0.92%0
€.9500
0.9750
1.0000

2

THORJUM

ESENYROPE

PRESSUPE (4 )
0.048826
0.030459
G.0143%3
0.000162

THORIU

I SENTROPE

PRESSURE (rB)
0.,004476
0.070%34
0.0495%3
0.03k146
0,01496)3
0.00077¢

THORIUM

" e Bwm. v

ISENTROPE

PRESSURE (MB)
0. 138475
0.1240%2
0.096554
0.012507
0.051418
0.0324%16
0.016649
0.0023%1

PRESSLIRES

ERNGHRGT

{M8=CL/GM)

0.0003567¢6
0.00L007288
0.0C002579
0.00001103

PRESSURES

ENERGY (MY~(C/GM)
0.0005C9%4
V. 00033022
0,00020282
£.00051743
0.00006892
0.00005280

PRESSURES

ENERGY (MB-CC/GM)
0.00516473
0.00085729
0.-063287
0.00045392
0.00032151
0.0002322)
C.00018006
0.00016047
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G. 7250
0. T500
0.7ray
0.,6000
0-82%50
0.8500
0.8750
0.9000
C.9250
0.9500
0.%750
1.0000
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0.62%0
r.6500
2.6159
0.7000
0.7250
0.7500
6.77%0
0.80G0
0.8250
| 10 0.85C0
; 1 0.8750
! 12 0.9000

13 0.92%50

14 0.9500

13 0.975¢

L R NV N NPT A

o 16 1.0000

k 17 1.02%0
A, 18 1.0590
Ead 19 1.075¢

Fy

&

ENERGY (FA-CC/GM)

ENERGY (MB-CC/GM)

THORIUM
LSENTRUDE PRESSURES
NRESIURE (WD
C.35310¢2 0.006415681
0.2971)17% 0,09346402
C.24867¢ 0.00248270
0.2063124 0.00239809
0.169%17 0.00199718;
G.1373%02 0.00167119
0.109690 C.00140990
0.0684345 0.00120329
D.0£2608 C.N0104726
0.0436488 G.0009%¢2
0.026651 C.000040U43
0.011807 G.0uUn02004
THORIUM
ISENTROPE PRESSURES
PRESSURE iMB)
0.752G97 0.01207346
0.0645716 0.01058424
0.554384 0.00930550
U.475648 0.00820787
0.40751S 0.00726667
0.346355 0.0064611}
0.296825 0.00577351
0.25:814 0.00518882
C.21239¢ 0.G04694)14
0-177789 0.004276840
0.147343 0.0039320)3
0.120504 0.0036467%
0.096799 0.00343154}
0.075826 0.303231713
0.0572614 0.00209025
0.040767 0.00298620
0.026087 ¢.002%15%40
0.01303%9 0.00287417
0.00L1412 0.0028%926
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v/vo
0.57%0
0.600C
0.¢€2%0
06923
0.67%0
0. 76GGO
0.77%0
6.715G0
0.775%0
5.8009
¢, 8290
0, 3500
G.08759
G500
DeNZ%0
0. 9500
Qo780
1. 0000
P 02%0
1.0%9¢0
L0750
f.1060
1.0.2%0

THORIUM

PRESSURE (M8

F.10T149
0.3%4722
DeB82%82%
Ge T1397%
GotiTa3y
H.%23%099
D.%53318
Cov0C QD
0. 346200
G. 193342
Ca 256257
0.219220
0, 1008387
D 33THL Y
C.i31809
D 3009%4
O.088598
0.07063%
Ca.034200
C.0I96606
GeliZhode
0.31'592‘)
C.004402

PRESSURES

ENTALT (MB-LC/IGM)

GofieGin3lza
WG TE ¢
Fo Wl E0%0IY
Goaldnilsy
CeDL2962060
0,01176%%6
(e 21059932
0. 50%¢TT1809
0.008981067
CoAIB29cte
C.O07T0314
Q.907961 9
C.fi06T6365
0.65063%696
C.006383¢80
DOCH8IZ08
0008862163
O, 00563523
0.00531969
0.005219%2
V00516957
CeDO%10%63
. 00908542
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v/v0
O %2%0

N AENN
e v e

0. /Y50
0.5C04
0.%52%4
0. 5520
0.5729
0.0600
0. 6256
0.6500
0.67%0
. 7000
0.7Z50
0.750¢0
0.7750
0,8000
0.8250
G. 0500
0.87%0
0.9001;
0, ¥250
0.9500
0.97%0
1. 00CD

<

TitoRIuM

ISEMERTPE

PESSURE (MB )

f.12]195%
3.019044
2.680323
2,.34579)
2.063518
1.8£26459
L0162
i.%3ul@d
1.284203
i-149838
i.032137
R:926735
0.8373461
Na 756342
.68428)
0.6199464
0.5%62374
0.5106%96
0,456083
0.422035
0.383977
0.34945%2
0,.318061

PRESSURES

ENERGY (FE-CC/GNH)

0.1019%5207
VoUYRrosey
G.05670042
1.080%5¢904
0.07%21%99
0.07T051844
0.06563717113
0.0627:111
0.059451375%
0.05656979
0,0539%34¢
0.0%162406
0.049%53223
0.064764729
C.045%66i)
0.044408]4
C.0630i563
0.0617:317
0.06080753
N.0295%4638
0.03862002
G.03775915
0.03697577
0.036264277

EXPANSIDON PHASE -~ ISENTROPE ABOVE ESLIM sy &

1.00900
1.0%00
1.1000
1.150¢0
1.2000
1.2500
1.3000
1, 3500
1.€005
J.4%00
1.5009
1.%000
1.7000
1.8000
1.9000
2.0000
2.3000
2.2000
2.3900
2.4000
2035000
Z,%5000
2.7000
2.8500
2.2000
3.9000

0.318063
0.260949
0.20%096
0,160143
0.126785
0.104023)
V.089739
0.081%15
0.076816
0.074221
0.072671
C.U08T14
0.0644%1,
0.060231
0.056016
0.052177
0,0408722
0.04%&7C
ve0H2959
Q.040433
Vo218
0.93¢63548
0. 534788
L.057586
0.IMNE2«
N.02:484

0.03626277
0.03502767
U.03287193
C.02100099
0.0294755%0
0.02830417
C.02T6277)
0.02¢75852
0.02622263
0.92%77101
0.025374128
0.92451943
0.02386649
G.02330774
0.G2220427
C.02234057
v.0219C902
2.0215054%
0.02112674
C.G2LTV042
G.0204362Y
G201 5640
D.CR98150 &
G.01 995918
0.01925742
0. 01 3997 AY

0.

é
i




51
52
5
56
55
L
57
58
59
¢0
sl
UL
63
64
65
66
&7
-3 ]
69
10
LR

EAPANSIOM PHASE -

1.0000Q
1.100G
i.2000
1.,3000
1.4000
1.5000
1.6000
1.7000
1.8000
149000
20000
2.1000
202000
2.30090
2.4000
2.%000
2.600¢
2.700C
2.800G0
7249000
3.0000

THORIUM

J.218063
0.2723462
Oe lL 1967
Cel24574
Codilzys
0.0006934
0.103180
0.09872%
0.09%6606
00,0891}
Q. 084700
0,0008 74
0,077¢C9
0007’651
0.070592
0.7 6T265
Colo.%368
0.062748
C.060507
0,09842;
SeCO0475

TSOENERGY ARCYE FSLTw

0.03626277
0»@3620??7
Q.636267 77
0.03626277
003626277
C.03¢20627T
QallZH2627F
0382827y
BeAB2027TY
0.C3p206277
0.036206277
C.Ud¢20277
0aC3020277
Da03526777
D.03028277
Va036286217
DaCl620277
Ca04626277
0-03626277
0-03626,77
0,01362e277
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BEEIN RN
1V. ISENTRUPE  PRESSURFS
ALY PRESSURE (MB) ENERGY (MB-CC/GM)

1 G274 JRLonr002 UeOQFYO7sLrs

V4 9., 3000 24.,096982 084367142

3 0.32%0 20.3%0210 0.796%6877

4 043900 17.421204 0.75648066

r N0.37%50 15.0892715 0.72193502

6 G. 200U 13.203070 0.691862¢5

7 N.47%0 11.656092 0.66528108

3 ND.4500 10.371711 0.64191813

. Q D.E1RL F.2936082 G.62096011

, 10 C. %000 8.380002 0.60211607

d ¥ 0.%2%0 7598799 0.585%07250

; 12 0.5500 6.925%552 0.56957512

! 13 0.57%0 6.3411¢8 0.55541556

: 14 0.6000 %, 130%20 0.56242148

: 15 0.4250 %.381660 0.%3044909

! 16 0.6500 4, )84907 0.51937753

i 17 0.6750 %.632420 0.50910442

: 18 U. 7000 4,33717719 0.47954249

Y 19 0.725¢ %.035689 0.49061689

3 20 0. 7500 3.761752 0.48226304

21 0. 7750 3.552289 0.4744249]1

; 22 0. 6000 3.344207 0.4670537C

3 23 0.8250 3.156887 0.46010664

rg 26 0.£500 2.$82101 0.45354613

; 25 0.8750 2.823945 0.44733896

26 €. %000 2.678780 0.44 145569

27 0.9250 2.%545195 0.43587011

| rf] 0.9500 2.421265 0.43055884

! 29 0.9750 2.308023 0.42550092

L a0 1.0000 2.202439 0.42067753
{

3 FXFANSION PHASE ~ ISENTROPE ABOVE ESLIM BMU = 0.

! E3 1.0020 2.202439 0.42067753
; 32 1.0500 2.069150 0.41168028
B 23 1.3000 1.836926 0-4033875¢
2 1.4508 i.08TubL U.39219362

35 1.2000 1.5%9019 0.38880409

36 1.2500 1.450749 0.3823292¢4

: 37 1.3900 1.359387 0.376285+2
I 38 1.3500 1.281699 0.37061793
) 39 1.4000 1.214602 0.36526169
i 40 1.45C0 1.155487 0.360179a39
: %l 1.5000 1.1023¢61 0o35534172
. 42 1.6000 1.008948 0.M 630553
. 43 1.7000 0.928139 0.23802350
r _ o4 1. 6300 0.85732; 0.3303939%
{ 45 1. 9000 0.795009 0.32333%420
| 46 240009 B.TI9977 0.3167752¢
47 2.1000 D691 2 0. 31065930

48 2.2000 D04 TSVS 0.3049273¢

: 49 2.3000 0.008%13 G 29986 T80

S0 2.4000 N.5372323 - 0,29491519
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51
52
52
54
55
56
57
58
59
60
6l
62
63
64
65
66
€7
68
69
70
71

EXPANSION PHASE -

1.0000
1.1000
1.2¢00
1.3000
1.4000
1.5000
1.6000
1.7000
1.8000
1.9000
2.0000
2.1000
2.2020
2.3000
2.4000
2.5000
2.6000
2. 7000
2,8000
2.900C
i.oo0C

'I'HORIUZ_VE

2.2026439
1.910690
1.683429
1.519107
1.3994626
1.305896
1.226126
1.155294
1.091657
1.034371
0.962693
0.$35%06
0.893366
0.8%45%24
0.8.8919
0.786162
0.755%925
C.727928
0.70193})
0.677726
C.65%135%

ISOENERGY ABOVE ESLIM

0.42067753
0.642067753
0.42067743
C.42067753
0.42067753
0.42067753
0.42067753
0.42067753
0.42067753
0.42067753
0.42067753
0.62067753
0.42067753
0.4206775%3
0.42067753
0.42Z067752
0.642067752
0.420567753
0.42067753
0.4”2067753
0.42067753



34
35
36
37
38
39
40
41
L ¥4
43
44
4«5
46
47
48
4«9
50

v
1 -

v/uQ
2.2000
N.225¢C
0.2%00
0.27%0

. GO0
0. 325C
O. 3540
Ge3Tsn
00"‘1‘00‘3
C.46250
00,4500
0.4750
0.%9000
0.5%5250
0.5500
0.5750
0.6200
0.6250
046500
.6750
0.7000
0.725C
0.7500
0.77590
0.8000
0.825%0
0.8500
P.B8750
0.9000
Ue9250
0.9500
C.975¢C
1.0000

EXPANSICN PHASE -

1.0000
1.0500
1. 1000
1.1500
l.2000
1.2500
1.3000
1.3%80
1.4000
1.4500
1.5000
1.6000
i.7T000
1.8000
1.9000
2.0000
2.1000

Sy e iy

L isiwi LTl

134 019556
1%8.500696
132.67435%
113.241970
9190729
BG.2918¢1
76 ~51° 136
CELa2)1 13
£7.G05742
596.395845
51.601757
47.465370
43.865985%
40.710040
37.923995
35.449338
33.238987
31.25467C
29.464986
2T7.843957
26.369917
25.024673
23.792838
22.661329
21.618945
20.656057
19.764338
18.936%58
1B.166408
17.448363
16.77T71566
16.149728
15.561053

15.561053
14.484008
13.52385%
12.66767%
11.90346¢6
11.219810
10. 605941
10.052000
9.549301
9.09206476
8-669465
T.922574
T.27946419
6.720353
6.230775
5.799203
5.416425

FEY LG

i

ISENYROPE ABOVE ESLIM

9.4822 1490
©.2H619052
L 112B0960
4, 9HBUHLHY
4.81881273
4.59252183
4.57729077
4.47154588
4.374029170
4.283704}0
419970691
4.12131518
4.06791754
3.97899288
3.914(9388
3.85283402
3.719487729
3.73%93003
3.68773422
3.63806206
3.59071162
3.54550311
3.50227582
3.46088564
3.42120287
3.38311037
3034550213
3.31128183
3.27736181

BMu =

3.27736181
3.213164817
3.15330523
3.09732407
3.04480258
2.99537176
2.94871017
2290454084
2.86262570
2.82276514
2.T6+28232
2.7 396616
2.64905825
2.58926678
2.53394106
2.482%3989
2:43460965

Qe
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%)
52
%3
5
5%
56
ST
58
59
60
61
62
63
b4
6%
86
&7
¢A
69
(0
71

EXPANSION PHASE ~

1.0000
{1«1C00
1.2000
1.3000
1.4000
1.5000
1.6000
\. 7000
1.8000
1.9000
2.0000
2.1000
2.2000
2.3000
2. 4000
2.%000
2.¢000
2.7000
2. 8000
2.9000
3.0000

195.5¢1093
14.050799
12.808937
11.787089
10.923343
10.203690
2.567691
9.008145
8.506342
8.058807
T.655908
7.271348
6.959925
6.657319
5.,3739131
6.124734
5.889167
5.6T71050
5.468512
5.279G43
5.1C3945

TLIORTITRY

ISOENERCY ABOVE ESLIM

3.2773s6181
3.27736181
A.27736181
3.2T7T36141
3.27736181
3.2773618)
3.27736181
3.,277356181
3.2717361081
3.27736i81
3.2773¢181
3.277361 81
2.27736181
3.27736151
1.27726181
3.27736161
3.2773¢6181
3.27736181
3.277%6128i
3.27736161
3.27736181
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